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Abstract
Declining populations of the grey nurse shark Carcharias taurus have been observed
throughout much of the species global range. Consequently, the grey nurse shark is
listed as vulnerable on the International Union for the Conservation of Nature Red-List
of Threatened species (IUCN Red – List).
In recognition of the decline in sharks more broadly, the United Nations Food and
Agriculture Organisation (FAO) first directed focus toward improved elasmobranch
protection through the International Plan of Action for the conservation and
management of sharks (IPOA–Sharks). In accordance with the requirements of the
IPOA–Sharks, member states agreed to adopt a National Plan of Action (NPOA), if
sharks were regularly caught in either directed or non-directed fisheries of their
respective jurisdictions.
In the current research, I have used the IPOA–Sharks as a benchmark, to critically
examine the adequacies of management and the respective legislative processes in place
for the protection of grey nurse sharks in three locations: the North–west Atlantic, South
Africa and Australia. The effectiveness of the overarching IPOA–Sharks strategy in
achieving robust conservation outcomes for grey nurse sharks has also been considered.
Finally, an assessment of the science that has historically underpinned policy decisions
since the species was initially protected was also undertaken to help identify any
shortcomings or potential for improvement.
The research indicated that, despite progress in some areas of management since the
initial FAO agreement, the effectiveness of the IPOA–Sharks to initiate and influence
targeted national actions is limited for some species. While it is evident grey nurse
sharks remain vulnerable at a global scale, the species’ inshore distribution and potential
for interaction with a number of stakeholders has made management a particularly
contentious issue. Alternative strategies to address this challenge have been proposed
with the goal of strengthening the future management, conservation and protection of
grey nurse sharks, both within Australian waters, and globally.
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Chapter 1: Introduction

Chapter 1 Introduction
1.1 Background
1.1.1 Global status of sharks
Concern over declining chondrichthyan populations globally has been identified
through the listing of many species of sharks under various conservation legislative
regimes world-wide. Despite this recognition, sharks continue to be at risk
internationally and domestically from over-fishing, illegal trade, habitat degradation,
incidental by-catch and emerging threats such as climate change (FAO 2000, Stevens et
al. 2000, Fowler et al. 2005, Stevens 2005b, Bensley et al. 2009, IUCN 2010).
The impacts of threats to sharks are generally exacerbated by their long life, late
maturity, and low reproductive rates (Bass et al. 1975, Gilmore et al. 1983, Branstetter
and Musick 1994, Goldman et al. 2006). These characteristics ensure an inherent
vulnerability to non-natural mortality and the rate at which populations, once depleted,
can recover (Stevens et al. 2000, FAO 2000, Musick et al. 2000, Rose and SAG 2003,
Fowler et al 2005, IUCN 2010).
While a handful of shark species are protected, typically regionally, in small reserves,
the enforcement of regulations to ensure compliance at these sites is often expensive
and difficult to monitor. Consequently, fishing bans can become merely symbolic
gestures with little conservation impact in some instances. This issue becomes
increasingly pertinent to regions where legal fishing (both recreational and commercial)
continues to occur in habitats that are known to be biologically important to some
species.
Due to the wide range of shark distributions and the extensive migration of many
species, cooperation beyond national jurisdiction is required to better coordinate the
application of existing management plans, as well as to develop new, more relevant
ones in many instances (Lack and Sant 2011, Techera and Klein 2011). Action to this
end is particularly important to maintaining effective management of globally disjunct,
coastal species which are more vulnerable due to their habitat preference for waters near
1
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landmassess and consequential ease of which they can be caught. Better coordination of
existing management strategies that are applied to such populations will likely improve
the way these stocks are collectively considered.
In an attempt to address these issues more systematically, governments have previously
devised a number of strategies to reduce impacts on the marine ecosystem. More
specifically, in 1999 the Food and Agriculture Organisation of the United Nations
(FAO) Committee on Fisheries took direct action in response to concerns about the
global state of shark stocks. Significantly, this response led to an international plan of
action for the conservation and management of sharks (FAO 2000).
However, as the global decline in shark populations becomes more apparent, there
remains a need for tighter bilateral and/or multilateral cooperation to better understand
the implications behind the actions endorsed in many shark fisheries that are considered
sustainable (NOAA 2001). Understanding the adequacies of such practices which are
supported by law and adequate application of science is particularly important for those
species whereby a threatened conservation status has been identified.

1.1.2 The International Plan of Action for the Conservation and
Management of Sharks (IPOA–Sharks)
As the only repository for global fishery data, FAO plays a major role as a recognised
authority on fisheries and aquaculture information. The member countries, through the
voluntary International Plan of Action for the Conservation and Management of Sharks
(IPOA–Sharks) (FAO 2000), highlighted action required for sharks within the context
of the FAO Code of Conduct for Responsible Fisheries (FAO 1995). All signatories
agreed to: produce a Shark Assessment Report (SAR) and; if shark fisheries existed
within their jurisdiction, develop and implement a National Plan of Action (NPOA) by
early 2001 (FAO 2000). A report on progress of the plans as part of biennial reporting
to FAO on the Code of Conduct for Responsible Fisheries was also agreed to at this
time (FAO 2000).
The main objective of the IPOA–Sharks 2000 was to ensure the conservation and long–
term, sustainable use of sharks, including species that are target and non-target of
2
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fisheries (FAO 2000). The three guiding principles associated with meeting this
objective include:


Participation. States that contribute to fishing mortality on a species or stock
should participate in its management.



Sustaining stocks. Management and conservation strategies should aim to keep
total fishing mortality for each stock within sustainable levels by applying the
precautionary approach.



Nutritional and socio-economic considerations. Management and conservation
objectives and strategies should recognise that in some low–income, food–
deficit regions and/or countries, shark catches are a traditional and important
source of food, employment and/or income. Such catches should be managed on
a sustainable basis to provide a continued source of food, employment and
income to local communities.

The IPOA–Sharks required an assessment of the status of shark stocks subjected to
fishing in each region to determine whether or not a ‘National Plan of Action’ (NPOA)
was required. It noted that once a plan was established, reassessment should be
undertaken (at least) every four years (FAO 2000).
The IPOA–Sharks listed ten objectives that should be achieved by National Shark Plans
(FAO 2000). These included:
1. To ensure that shark catches and non–target fisheries are sustainable;
2. To assess threats to shark populations, determine and protect critical habitats and
implement harvesting strategies consistent with the principles of biological
sustainability and rational long – term economic use;
3. To identify and provide special attention, in particular, to vulnerable or
threatened sharks;
4. To improve and develop frameworks for establishing and coordinating effective
consultation involving all stakeholders in research, management and educational
initiatives within and between States;
5. To minimise unutilised incidental catches of sharks;
3
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6. To contribute to the protection of biodiversity and ecosystem structure and
function;
7. To minimise waste and discards from shark catches in accordance with Article
7.2.2 of the code of conduct for responsible fishing (use of selective,
environmentally safe and cost–effective fishing gear and techniques, FAO
1995);
8. To encourage full use of dead sharks;
9. To facilitate improved species–specific catch and landings data and monitoring
of shark catches; and
10. To facilitate the identification and reporting of species–specific biological and
trade data.
The IPOA–Sharks, for the first time, prescribed a process whereby relevant parties
could identify national, sub-regional and regional issues, which could then be
appropriately developed into an NPOA to address the identified issues. While it was not
intended to be a ‘full strategic plan for the world’, the IPOA–Sharks outlined objectives
for countries that implement an NPOA and provided them with direction towards
undertaking assessments and developing cost-effective implementation strategies for
effective shark management into the future (FAO 2000).

1.1.3 Grey Nurse Sharks
The species of particular focus to this study, the grey nurse shark Carcharias taurus
(Rafinesque, 1810) has experienced population declines throughout much of its global
range which can be largely attributed to fishing (Musick et al. 2000, Ferguson et al.
2002, Stow et al. 2006). As a consequence, the species is listed as vulnerable on the
International Union for Conservation of Nature’s Red List of Threatened Species
(IUCN Red List), with the east coast Australian population listed regionally as critically
endangered (Cavanagh et al. 2003, IUCN 2010).
Once part of a broader global distribution, the remaining remnant populations of grey
nurse sharks are now managed separately within their relative national jurisdictions.
Unlike oceanic shark species, the grey nurse shark is found primarily in sub-tropical to
cool temperate waters around the main continental landmasses, with the exception of
4
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the Eastern Pacific ocean off North and South America (Compagno 1984). Known to be
migratory within its range, the grey nurse shark inhabits rocky inshore reefs (also
occasionally found in the surf zone and shallow bays), extending to southerly coral reefs
and down to around 200 metres depth along the continental shelf. As a consequence, a
more direct approach has been applied to its conservation and management in countries
where grey nurse shark habitat preference has also meant that the likelihood of impact
from anthropogenic activities is higher.
The grey nurse shark has a relatively low reproductive potential with a maximum litter
size of one pup per annum from around nine years of age and a gestation period of
approximately 12 months (Otway and Parker 1999). These life characteristics, together
with historical targeting by commercial and recreational fishers along the east coast of
Australia (Compagno 1984), have made it one of the nation’s most endangered marine
species.
The over exploitation of oceans resources and increasingly degraded environment
particularly in coastal zones has significant flow-on effects for coastal species such as
the grey nurse shark. While there are a number of examples where conservation and/or
management arrangements are endorsed as sustainable practice and where grey nurse
sharks are protected by legislation and national policy, including the implementation of
targeted management and conservation measures such as the IPOA–Sharks, there are
still indications that grey nurse shark populations require further specific management
measures to ensure their longevity as a species (Reid and Krogh 1992, Musick et al.
1993, Branstetter and Musick 1994, Pollard et al. 1996, Dudley 1997, Otway and Parker
2000, Environment Australia 2002, Cavanagh et al. 2003, Fowler et al. 2004, Stevens et
al. 2005b, Dudley and Simpendorfer 2006, Goldman et al. 2006, Bradshaw et al. 2008,
Bansemer 2009, Carlson et al. 2009, Wilson et al. 2009, Bansemer and Bennett 2010,
Cardno Ecology Lab 2010, IUCN 2010).
Although acknowledged as not the only mechanism available for the conservation and
management of sharks, implementation of the NPOAs that aim to protect shark species
has been difficult to achieve and the ability to implement identified plans of action at a
national level adequately remains problematic and lacks ability (Bensley et al. 2009,
5
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Lack and Sant 2011, Techera and Klein 2011). The implementation of national shark
management plans that adequately address the original intent of the IPOA–Sharks is
considered a critical step in identifying the gaps and progressing appropriate
arrangements required for grey nurse sharks.
As more than ten years have now passed since the initial IPOA–Sharks was instigated
and only 13 of the top twenty ‘shark catcher’ countries have an designated NPOA, with
few countries embracing directed shark fishery management plans (Lack and Sant
2011), a review of the IPOA–Sharks achievements and how resultant national policies
and governance have been influenced is timely.

1.1.4 Objectives
The underpinning theme of “Effective Governance of the Ocean” is inherent in
environmental policy and legislation and therefore embedded in the responsibilities of
those charged with the sustainable management of natural resources and the ongoing
health of ecosystems in which those resources are extracted. One such tool used in
achieving this outcome for shark species is the overarching IPOA–Sharks, and
respective NPOAs for states that contribute to shark mortality.
In an attempt to identify whether conservation strategies and associated management
plans are appropriately designed and implemented for grey nurse sharks, this study
benchmarks and measures best-practice management in three locations: the United
States of America, South Africa and Australia (Section 2.3). The study further aims to
critically assess the presence and adequacies of the policies and legislation afforded to
grey nurse sharks where they are fully protected by law in the U.S, where the species is
known as the Sand Tiger Shark, in South Africa, where it is known as the Spotted
Ragged Tooth Shark and Australia. Using the IPOA–Sharks as a benchmark, this study
also aims to highlight the role of all stakeholders in the process of conserving grey nurse
sharks.
An evaluation of potential pressures to compare risks to the grey nurse shark across a
wide range of activities and naturally occurring events via a risk assessment analysis is
provided. The risk assessment addresses the likelihood and consequence of potential
6
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pressures and highlights areas where concerns are evident for the grey nurse shark, as
well as assists in the measurement of the success of each location’s NPOA in relation to
the original objectives as outlined in the IPOA–Sharks (Section 1.1.2).
While the risk assessment was conducted knowing a lack of scientific data or an
insufficient understanding of environmental responses in natural systems was evident
for some pressures, it set about to provide an overview of identified risk in existing
literature and to subsequently expose any identified gaps in information. Where
information is lacking where pressures are perceived to have potentially high impacts,
the assessment provides an alert to the requirements for data gathering and
environmental monitoring activities that would increase confidence in the evaluation of
risk.
Although acknowledged there are numerous domestic laws in the U.S and South Africa
that provide measures for the protection of species at the state level, the enormity of
assessing the relevance of these laws and associated management arrangements was
beyond the scope of this study. Further, as the NPOA is developed at the federal level,
analysis of its initial overarching intent (at the federal level) was a priority for this
research. However, where a specific action that directly affected the conservation of
grey nurse sharks was identified at the state level, this was also discussed where
possible. Consequently, it remains unclear in some areas whether domestic regulations
or laws have been adopted to implement these measures, or how extensively
complementary measures are applied in national waters.
The thesis structure and respective chapter focus is summarised further below:
Chapter Two:
Assessment of the science underpinning the current strategies in place for the
conservation and management of coastal shark species, with particular reference to the
grey nurse shark was undertaken. The three locations, the U.S, South Africa and
Australia were chosen for three reasons: grey nurse shark populations are known to
exist; they are protected under various legislations and; relatively long–term studies on
the species biology and ecology have been undertaken. Furthermore, in anticipation of
7
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the re-assessment of Australia’s NPOA, a comparable assessment of best practice
management (ie. the strategies as outlined in the NPOA) was considered desirable to
better articulate the gaps or shortcomings in coastal shark species’ conservation and
management in this region. The use of three locations highlights the application of
science under the various management arrangements. The biology, life history and
population status of the grey nurse shark is initially discussed, and where identified,
determination of the relevance and pertinence of issues in subsequent NPOAs (and/or
fisheries management) is provided.
Chapter Three:
A review of management, policies and legislation relevant to the grey nurse shark is
provided. A further assessment of the effectiveness of the respective governing regimes
in achieving robust conservation outcomes for this species and the influence the IPOA–
Sharks and/or an NPOA may have had in providing direction to the relevant governing
authorities is also discussed. Constraints for government to adequately protect coastal
species, particularly as they relate to the impact of stakeholders and their part in
achieving true conservation outcomes for the grey nurse shark are highlighted. In doing
this, an historical overview of how stakeholders have influenced the conservation
outcomes for the grey nurse shark is also provided.
Chapter Four:
Conclusions ascertained during the course of this research and where possible,
recommendations for the future conservation focus of grey nurse sharks are provided.

8
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Chapter 2 Critical assessment of science informing
the status of grey nurse sharks
2.1 Biology and Ecology
The grey nurse shark Carcharias taurus (Rafinesque, 1810) is one of three species
belonging to the family Odontaspididae (Last and Stevens 2009). It is also known as the
sand tiger shark in the north–west and south–west Atlantic, and the spotted ragged–
tooth shark in South Africa (Pollard et al. 1996, Last and Stevens 2009). The species
has a large stout body and is coloured grey to grey–brown dorsally, with a paler off–
white underbelly (Fig. 2.1).

Figure 2.1: Grey Nurse Shark Carcharias taurus (Last and Stevens 2009)
A grey nurse shark grows to a maximum total length of 318 cm and a maximum weight
of approximately 190 kg (Pepperell 1992, Cavanagh et al. 2003, Last and Stevens
2009). The species is a slow but strong swimmer and is thought to be more active at
night (Pollard et al. 1996).

2.1.1 Habitat:
Grey nurse sharks have been recorded from tropical and temperate parts of the north and
south Atlantic, Indian, and western Pacific Oceans (Figure 2.2). They are known to
occur on the continental shelf from the surf zone down to at least 190 metres (Last and
Stevens 2009) and occasionally venture off the continental shelf to depths of at least
230 metres (Otway et al. 2009).

9
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Figure 2.2: Historic geographic range of the global populations of grey nurse shark
(IUCN 2010).
Grey nurse sharks are often observed aggregating around inshore rocky reefs or islands,
near the bottom (at depths of 10 – 40 metres) in or near deep sandy or gravel–filled
gutters, or in rocky caves (Otway and Burke 2004, Dicken 2006, Last and Stevens
2009). Grey nurse sharks have also been observed congregating in the mid–water
column adjacent to, or above pinnacles or wrecks, at depths of five to 15 metres
(Bansemer pers. obs. east coast of Australia, Hoseck pers. obs. South Africa). Juveniles
10
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have been observed in small gutters and crevices in shallow, wave-exposed waters close
to islands and/or inshore rocky reefs. Immature sharks have also been observed, on
some occasions, segregated from larger individuals at various sites, often in caves or
under rocky overhangs at shallower depths (often with white water caused by surge or
swell) (Bansemer 2009).

2.1.2 Diet
The diet of adult grey nurse sharks consists of a wide range of fish, other sharks and
rays, squids, crabs and lobsters (Compagno 1984). In the north–west Atlantic the grey
nurse shark diet is diverse and reflects the use of coastal waters (< 10 m depth). Studies
have shown the diet consists of teleosts and elasmobranchs (Gelsleichter et al. 1999). In
South Africa, grey nurse sharks are known to feed on herrings (family Clupeidae),
mackerel (family Scombridae), butterfish (family Sciaenidae), snappers (family
Lutjanidae), wrasses (family Labridae), mullets (family Mugilidae), soles (family
Solidae), small sharks and rays (including eagle rays and juvenile Carcharhinus spp.),
squid and occasionally crustaceans (Bass et al. 1975, Compagno 1984). In Australia,
similar species have also been found in the gut contents of animals analysed (Otway et
al. 2003, Bansemer unpubl. data).
It is important to note that many of these species are also harvested by commercial and
recreational fishers (Gray and Otway 1994).

2.1.3 Reproduction
The grey nurse shark’s reproductive mode is regarded as one of the most unusual used
by sharks (NSW DPI 2002, Gilmore et al. 2005). It includes intra-uterine cannibalism
(adelphophagy), whereby embryos (about 100 mm long and with well developed teeth)
hunt and consume other embryos until only one remains in each of the two uteri,
resulting in two young in a litter (Gilmore et al. 2005, Last and Stevens 2009).
Gestation is thought to take between nine and 12 months and at birth, pups are about
one metre long (Last and Stevens 2009). Grey nurse shark reproduction is biennial in
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the south–west Atlantic, north–western Atlantic, and South Africa (Bass et al. 1975,
Lucifora et al. 2002, Dicken et al. 2006, 2007).
The reproductive parameters described for northern hemisphere populations has been
confirmed for the Australian east coast population via the examination of pre-term pups
obtained from aquaria, and the necropsies of accidentally caught and killed grey nurse
sharks (at various stages of the reproductive cycle – for example, active, immediately
post-partum or in the resting phase) (Otway pers. obs. 2009).

2.1.4 Age and Growth
Studies in captivity in South Africa and the U.S indicate that grey nurse sharks may live
for up to 35 years (Smith et al. 1998, Carlson et al. 2009). It is thought that wild male
sharks may live for up to 30 years and female sharks for 40 years (Goldman et al. 2006).
Grey nurse sharks have a relatively slow development and low reproductive rate with a
long gestation period (Bass et al. 1975, Gilmore et al. 1983). These characteristics
confer a low reproductive potential, which has implications for the vulnerability of grey
nurse sharks to non–natural mortality and the rate at which populations, once depleted,
can recover. These factors have considerable implications for the conservation of grey
nurse sharks.
Research in the north–western Atlantic Ocean by Goldman et al. (2006) indicates that
growth rates of the sexes are similar up to age five, at which time females outgrow
males at a significant rate. The total length at maturity for females was estimated at 220
– 260 cm, or at nine to ten years of age, and for males, at 190 – 220 cm, or six to seven
years of age, for individuals off the Unites States of America (Bass et al. 1975, Gilmore
et al. 1983, Branstetter and Musick 1994, Lucifora et al. 2002, Goldman et al. 2006).
Little is known about the age and growth of grey nurse sharks in Australian waters.
However, necropsies of accidentally caught and killed eastern Australian grey nurse
sharks over the past decade, combined with the examination of numerous males and
females when tagged, suggest that 50 percent of males are reproductively mature at a
total length of 2.1 metres, and 50 percent of females are reproductively mature at a total
12

Chapter 2: Critical assessment of science informing the status of grey nurse sharks

length of 2.6 metres (Otway et al. 2009, Otway, in prep). Several Australian grey nurse
sharks held captive in Australian aquaria indicate that such individuals may live to at
least 35 years.

2.1.5 Migratory movements
It is widely believed that the movement patterns of grey nurse sharks are determined by
maturity status, reproductive cycle and water temperature (Bass et al. 1975, Gilmore
1993, Lucifora et al. 2002, Otway et al. 2003, Dicken et al. 2007, Bansemer 2009,
Bansemer and Bennett 2009). Research also suggests that a high degree of site fidelity
exists, as individuals have been observed at the same location on a temporal and/or
seasonal basis (Otway et al. 2003, Bruce et al 2005, Dicken et al. 2007, Bansemer 2009,
Bansemer and Bennett 2009, Otway et al. 2009, Barker and Williamson 2010).
The population in the north-western Atlantic Ocean is also considered highly migratory
with sex and age segregation suggested. Juveniles and mature males have been observed
aggregating in northern cooler waters between Cape Cod and Cape Hatteras, while
mature pregnant females have been observed to inhabit more southern warmer waters
between Cape Hatteras and Florida. Grey nurse sharks are also known to occur in the
warmer waters of the Gulf of Mexico around the Bahamas and Bermuda (Compagno
1984, Gilmore 1993).
In South Africa, adult grey nurse sharks, particularly females, are highly migratory. The
female sharks undergo a well–defined biennial migration through distinct phases of
mating, gestation and parturition. Mating is believed to occur off the central part of their
distribution, along the south-coast of KwaZulu-Natal in mid to late spring. After mating,
females migrate northwards to gestate in warmer waters. Towards the latter part of
gestation, from late winter to spring, the sharks migrate south to colder waters, where
they pup and remain for a year before they return north again to mate (Smale 2002,
Dicken et al. 2006, 2007). There is less information on mature male migration patterns
(Dicken et al. 2007).
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Grey nurse shark nursery areas have been identified in the Eastern Cape region in
shallow inshore waters, where juvenile grey nurse sharks may remain for the first four
to five years of life before joining the adult populations (Smale 2002). While juveniles
are considered to be much less migratory than adults, rarely venturing further than 50
kilometres from the nursery areas this conclusion may be an artefact of tagging
technique and frequency of sampling (Dicken et al. 2006, 2007).
The average distance moved between sites for mature sharks has been measured at 342
km compared to 18.7 km for juvenile sharks. However, the greatest distance a juvenile
shark was recorded to move between sites was 268 km compared to 1897 km for a
mature shark (Dicken et al. 2006, 2007).
A number of studies in Australia have provided evidence of the restricted movements of
grey nurse sharks when they occupy aggregation sites. Anecdotal accounts from divers
and fishers, and data from beach meshing programs (Reid and Krogh 1992), have
previously led to the hypothesis that the east coast population of grey nurse sharks was
migratory. Females were thought to travel/migrate south over summer, and north in
winter to meet males for reproduction (Pollard et al. 1996, Otway and Parker 1999,
Otway et al. 2003).
Targeted research on the migratory movements of grey nurse sharks along the east coast
has since suggested a northerly migration of grey nurse sharks over autumn/winter
followed by a southerly migration in spring/summer, with recent telemetry studies
showing grey nurse sharks to also exhibit movements offshore and into deeper waters
albeit for limited durations (Bruce et al. 2005, Otway et al. 2009).
Research using photographic identification has found that the distribution of pregnant
grey nurse sharks throughout most of their gestation is seasonally and temporally
distinct from all other grey nurse sharks along the east coast of Australia (Bansemer
2009). While males and non–pregnant females tend to move north (from mid southern
sites) from mid winter and mate in late spring/early summer in warmer waters, from
about mid winter, pregnant females begin to move from their gestation areas to southern
waters to pup (likely from late spring to mid–summer). Males have been observed
14
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throughout the year at different coastal aggregation sites along the east coast of
Australia, and not just in the mid–northern range of their distribution during the mating
season (Bansemer 2009).
Grey nurse sharks have been recorded to move distances of up 1260 kilometres along
the east coast of Australia (Bansemer 2009, Otway et al. 2009). Some immature grey
nurse sharks have travelled distances that exceed 500 kilometres (Otway and Burke
2004, Bansemer 2009, Otway et al. 2009). In contrast to larger individuals whose
distribution and movement patterns varied with reproductive activities, immature sharks
of both sexes have movements more restricted to the mid to southern parts of the grey
nurse shark’s east coast range (Otway and Burke 2004, Bansemer 2009).
Available fishery records and Department of Fisheries research data suggest that
although grey nurse sharks are encountered throughout most of Western Australia’s
coastal waters, the absence (until recently) of identified aggregation sites off the west
coast (R McAuley pers. comm. 2009), and the likely occupation of deep (>100 metres)
and/or more remote waters (Chidlow et al. 2006) have prevented the documentation of
localised movements to date.
As grey nurse sharks (in between their larger migratory movements to mate/gestate and
pup) tend to aggregate at a few key sites and demonstrate high site fidelity to these sites,
the segregated patterns of abundance of sexually mature females and juveniles make
them more prone to human–induced threats such as accidental hooking, because much
of the commercial and recreational fishing effort is located in inshore waters. This
biological characteristic also makes them more prone to localised pressures (Otway et
al. 2003, Otway et al. 2004, Bansemer 2009).

2.1.6 Population Genetics

Genetic diversity of grey nurse sharks is considered low in all six of the populations
studied by Ahonen et al. (2009): east and west Australia, South Africa, south–west
Atlantic (Brazil), north–west Atlantic, and Japan. A study of 193 grey nurse shark fin
and muscle samples from the six populations (using both microsatellite and
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mitochondrial DNA markers) found the genetic divergence between each of these
populations was substantial (except for that between Brazil and South Africa). Low
genetic diversity was especially evident in the east Australian and Japanese populations,
which each contained only a single mtDNA haplotype (Ahonen et al. 2009).

2.1.7 Life History
Demographic models have been used to examine the vulnerability of grey nurse shark
populations to non–natural (fishing-related) mortality and the rate at which populations,
once depleted, might recover. Research in the north–western Atlantic Ocean (Smith et
al. 1998, Frisk et al. 2001, Mollet and Cailliet 2002) and in South Africa (Dudley and
Simpfendorfer 2006) has shown that rebound potential and population recovery times
can be in the order of several decades in the absence of all fishing, because of the grey
nurse shark’s very low intrinsic rates of population increase, which is directly linked to
the species’ unique reproductive strategy. Moreover, population doubling times increase
substantially in the presence of even low levels of fishing.
The limited long–term information available for Australian grey nurse shark
populations has presented difficulties in the assessment of how their status compares to
that at the time of their protection and listing in Australian jurisdictions, which first
occurred in NSW in 1984. While potential extinction rates and benefits from
management intervention or mitigation measures have been predicted (Bradshaw et al.
2008), it is important to note that the accuracy of modeled population declines for grey
nurse sharks is entirely dependent on the accuracy of estimates of population size,
annual survival and dispersal capability. It has been suggested that unless management
actions are implemented to increase the grey nurse sharks chance of survival, the
Australian east coast population may be extinct before the end of the 21st century
(Otway et al. 2004, Stow et al. 2006).
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2.2 Is the science appropriate: Determining problems when using
science to inform management strategies.
The decline of grey nurse shark numbers has been recognised by the International
Union for the Conservation of Nature (IUCN), which has listed grey nurse sharks as
globally Vulnerable. Regionally the south–west Atlantic and the eastern Australian
populations have recently been upgraded to Critically Endangered (IUCN 2010).
To understand the significance of regional populations and how they may contribute to
the viability of global stock, various abundance models have been developed in an
attempt to estimate populations and provide important information for management
(Musick et al. 1993, Otway and Burke 2004, Dicken 2006, Bansemer and Bennett 2008,
Cardno Ecology Lab 2010).
In the absence of fishery dependent data, capture-recapture methods are commonly used
to provide reliable estimates on population size and survival (Otway and Burke 2004,
Dicken 2006). To successfully model a population, it is essential to have a thorough
understanding of the geographical range of the species, its temporal and spatial
distribution and population structure (Springer 1967). However this information, which
is critical in making management decisions concerning endangered species, is lacking
for almost all shark populations globally, owing to insufficient data on catches and
stock structure (Dicken 2006).
When estimating a population size, the ecology and management of a species do not
require that the total population is known (Andrewartha 1970). To this end, relative
population abundance models are widely used and accepted as current best practice in
monitoring the environmental impacts of human activities on aquatic biota (Underwood
1993, 1997). Indices of relative abundance often include numbers of animals counted
along standardised linear transects, per unit of survey time, or per unit of fishing effort,
and subsequently require comparisons of “Before and After” disturbance at controlled
locations.
Mark-recapture techniques are the principal way in which the absolute abundance of a
population can be estimated (other than counting every individual in the population).
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Mark–recapture models rely upon being able to mark a known number of animals
within a population, allowing those animals to disperse throughout the population and
then counting animals at a later time to determine how many of those animals were
marked and how many were not (Anderson 1990). These models have been used in
estimating the population of grey nurse sharks in South Africa and Australia.
Decisions that have informed the protection of the grey nurse shark in all study areas
have been underpinned by a desire to ascertain levels of abundance. By the time grey
nurse sharks were first protected anywhere in the world, which occurred in Australia in
November 1984, tagging and monitoring of the species had been underway for
approximately 20 years in both the United States of America and South Africa (Davies
and Joubert 1966, Kohler et al. 1998).
It is important to note, as volunteer anglers and divers, together with scientists are often
relied upon to participate in ‘cooperative tagging programs’, (primarily for their
practicality and cost-effective means for studying fish populations that make extensive
migrations and cover large geographic regions) (Kohler et al. 1998, Pepperell 1990),
inconsistencies in tagging data can arise. While still providing valuable life-history and
population dynamics information for management, cooperative programs can include
biases such as incorrect species identification, tagging technology variances and/or
failure to report re–sightings, can subsequently create disadvantages (Kohler and Turner
2001). Consideration of these biases is important as they can further limit the validity of
any inferences drawn from a study, such as movement and/or abundance parameters
(Stevens et al. 2000). When using data to inform decisions, managers should be aware
that such biases may exist and account for this accordingly.
The following section will review how science has influenced the status of the grey
nurse shark and consider the effects on current (and potentially ongoing) management
practices for the protection of the species in three locations. Reference is made to the
IPOA–Sharks and subsequent NPOA–sharks (NPOA) to assist in benchmarking what is
considered best practice management for large coastal shark species such as the grey
nurse shark.
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2.2.1 United States of America
The National Marine Fisheries Service Cooperative Shark Tagging Program (Kohler et
al. 1998) has tagged sharks on the east coast of the U.S. since 1962. Between 1962 and
1993, 562 grey nurse sharks were tagged which provided data on maximum distances
travelled, sex of tagged animals as well as recapture rates (0.18 percent per annum). The
large–scale, migratory movements recorded also identified water temperature and the
shark’s reproductive cycle as important drivers in their migration (Kohler et al. 1998).
The Virginia Institute of Marine Science (VIMS) longline survey was established by Dr.
Jack Musick in 1973 (VIMS 2010). This project assesses the abundance of local shark
stocks and monitors changes in this abundance over time. The principal goal of this
project is to provide a fishery-independent assessment of the relative abundance,
species, size, and sex composition of Virginia sharks so that the current population
status of individual shark species may be compared with historical trends. Catch per
unit effort (CPUE) data is determined each year for the large coastal shark management
group, including the grey nurse shark. This project has documented the drastic decline
of large coastal sharks, which began in the 1980s and continued into the 1990s with
CPUE's of large coastal sharks reaching a minimum in 1992 (Musick et al. 1993).
Species-specific CPUE for four individual species: the sandbar shark C. plumbeus, the
dusky shark C. obscurus, the tiger shark Galeocerdo cuvier, and the sandtiger shark C.
taurus (grey nurse shark) also reflected this same general pattern. These data were
supported by stock assessments for large coastal shark species of the northwest Atlantic
that were used to develop a fishery management plan (FMP) for shark resources of the
Atlantic Ocean, Gulf of Mexico and Caribbean Sea. Data from this program suggest that
current shark stocks remain stable and 3have not increased above depressed, premanagement levels (VIMS 2011).
Despite the longevity of the tagging programs, high levels of uncertainty in life history
parameters for grey nurse sharks in the U.S. have been documented, with much
contention surrounding reproductive periodicity, age at maturity and maximum age
(Gilmore 1993, Gordon 1993, Branstetter and Musick 1994).
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Originally Branstetter and Musick (1994) investigated age and growth of grey nurse
sharks concluding that these sharks exhibit rapid growth and early maturity. However,
Goldman et al. (2006) later revised age and growth estimates based on western North
Atlantic specimens, concluding that grey nurse sharks grow more slowly than originally
proposed. When considering life history, Goldman (2002) found very low productivity,
even when zero fishing mortality was factored into the research model.
With regard to reproductive periodicity, Gilmore (1993) stated that grey nurse sharks
reproduce annually in the western North Atlantic Ocean, while Branstetter and Musick
(1994) presented evidence that supported a two–year reproductive cycle for grey nurse
sharks in South African waters and the western North Atlantic respectively. Since then,
further investigations undertaken in the western North Atlantic, including successful
captive reproduction over the past 10 years, support a biennial reproductive cycle in
grey nurse sharks (Carlson et al. 2009).
Ongoing concern regarding the reported decline in grey nurse shark relative abundance
led to the National Marine Fisheries Service (NMFS) decision to list the species as
prohibited in the amendment to the Fishery Management Plan for Atlantic sharks in
1997 (NMFS 2009). The NMFS, who are charged with the management of the
commercial and recreational shark fisheries in the Atlantic Ocean, including the
Caribbean Sea and the Gulf of Mexico, further identified the grey nurse shark as a
candidate species for listing under the Endangered Species Act (ESA), based on its low
productivity and apparent decline in abundance resulting from fishing effort (Musick et
al. 1993, Carlson et al. 2009). In 2004, the grey nurse shark was transferred to the
species of concern list by the NMFS (Carlson et al. 2009).
The Species of Concern (SOC) list identifies species potentially at risk, but for which
there is a lack of information available to make any determination of their status (NMFS
2009). The program assists in identifying data deficiencies and uncertainties in species'
status and/or threats and applies actions to proactively conserve the species. There is no
strict criterion for identifying SOC. However, there must be identified demographic or
genetic diversity concerns, or factors of decline, for a species to obtain SOC status
(NMFS 2009). The program goal is to provide funding to conduct research to fill data
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gaps and also fosters conservation efforts to conserve a species before listing under the
ESA may become warranted. It’s a precautionary approach to species management
(NMFS pers. comm. 2011).
The NPOA 2001 (current plan for the U.S.) states that five species of sharks: whale,
basking, sand tiger (grey nurse shark), bigeye sand tiger, and white sharks are highly
susceptible to overexploitation, and the prohibition of possession by the NMFS in 1997
was a precautionary measure put in place to ensure that directed fisheries did not
develop. Although grey nurse sharks were petitioned and added to Candidate Species
List under the ESA, the NPOA states that as the NMFS had already prohibited
possession of grey nurse sharks in both commercial and recreational fisheries, they had
thereby already afforded the species the maximum protection possible within its
fisheries management jurisdiction (NOAA 2001).
The NPOA identified high priority research and management needs in commercial
fisheries in the Atlantic Ocean and Gulf of Mexico as: 1) improving species–specific
identification of catches, landings, discards, and trade data; 2) conducting stock
assessments on small coastal and pelagic sharks and species-specific assessments on
dusky and sand tiger sharks; 3) continued participation in international research and
management initiatives, particularly for pelagic sharks; 4) determining and minimizing
bycatch mortality rates of sharks, particularly prohibited species and juvenile sharks;
and 5) continued research to determine nursery areas and spatial and temporal use of
nursery areas for sharks by size/stage and species (NOAA 2001). Additionally, high
priority research and management needs of recreational fisheries in the same region
were similar and included the need for a species–specific assessment of sand tiger
sharks (NOAA 2001).
Furthermore, the NPOA notes the NMFS urges all management entities to consider
additional, separate measures to protect species particularly vulnerable to overfishing
(and specifically identifies the grey nurse shark). It suggests that potential measures to
increase protection of vulnerable species may include prohibiting possession of that
species, time/area closures or marine reserves to protect important habitats, gear
modifications, and precautionary limits on harvest levels (NOAA 2001). Although
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identified though tagging data (VIMS 2010), no important habitats have been protected
to date (NMFS pers. comm. 2011).
While prior to 2004 very little data were available to update the status of grey nurse
sharks in the western North Atlantic, the Southeast Science Centre of the NMFS
recently evaluated new sources of data (between 1981 to 2007) to ascertain the
appropriateness of listing the grey nurse shark as a ‘species of concern’ by the NMFS in
1997 (Carlson et al. 2009). Relative abundance trends had not been reviewed since
1993.
The new evaluation found little evidence to support a considerable decline in grey nurse
shark abundance for any series examined, unlike the previous evaluation of data
collected in the fishery–independent survey during 1980 to 1990 (Musick et al.1993),
which was used as the basis of the original SOC listing (Carlson et al. 2009).
Carlson et al. (2009) concluded there was little evidence that grey nurse sharks are
endemic to any discrete location in U.S. Atlantic waters. An re–examination of trends in
size during this time found that on average, size remained relatively stable, which could
suggest overfishing has not occurred as a decrease in size over time would be expected
(Hilborn and Walters 1992), and would be particularly so for populations of long-lived
animals such as grey nurse sharks.
The review further noted that while grey nurse sharks had one of the lowest
productivities among sharks in the Northwest Atlantic Ocean, results of the study
overall indicated that the species do not meet all criteria of the ‘species of concern’ list
(Carlson et al. 2009). However, as relative abundance trends evident during the study
had high levels of uncertainty (mostly due to limited data), results should be viewed
with caution (Carlson et al. 2009). The exceptionally low productivity of grey nurse
sharks and small sample sizes in the trend analyses warranted the species remain on the
‘species of concern’ list as a precautionary approach (Carlson et al. 2009).
In 2001 the NPOA specifically identified a species–specific assessment of grey nurse
sharks (sand tiger sharks) as a high research priority for both commercial and
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recreational fisheries. In 2009 a review of their status was undertaken (Carlson et al.
2009). The grey nurse shark currently maintains its species of concern status because of
specific life history characteristics which make it susceptible to exploitation such as
their aggregating behaviour (large groups during mating their season), slow growth, late
maturity, and low productivity (NMFS pers. comm. 2011). Additionally, the species is
still caught as bycatch in U.S. longlines, bottom-set gillnets and pelagic and bottom
trawls (NMFS pers. comm. 2011).
The NPOA in the U.S. suggests grey nurse sharks should be managed via a
precautionary approach, which, given the significance of the species’ low productivity
is appropriate without comprehensive population trend analyses. While uncertainty and
often conflicting views have historically existed, the NMFS listed the grey nurse shark
as a species of concern, which effectively provides it with a precautionary management
approach. It also ensures a platform whereby future research needs can be canvassed, all
of which are in line with the objectives of the NPOA and recent stock status review.
Although the NMFS is amending the 2006 Consolidated Atlantic Highly Migratory
Species Fishery Management Plan (FMP) based on several stock assessments that were
completed in 2007 and 2008, which will eliminate the major directed shark fishery in
the U.S. Atlantic Ocean (NMFS 2010), grey nurse sharks have not been targeted for a
number of years and bycatch figures appear to be small in this directed fishery (NMFS
2010).
However, an important threat to long-lived sharks and rays is mortality in mixed-species
fisheries and bycatch in fisheries targeted at other species (Bonfil 1994, Musick 1999).
In those fisheries, species with higher production rates continue to support the fishery
while species with lower rebound potential are driven to collapse (Musick 1999,
Stevens et al. 2000). Thus, grey nurse shark populations, which have very low intrinsic
rates of increase, may show only modest signs of recovery, even after years of fishery
regulation (Musick et al. 1993, Musick 1999). Ongoing monitoring through the SOC
will be important to ensure the ongoing longevity of grey nurse shark populations along
the east coast of the United States.
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While eliminating bycatch, other factors detrimental to the grey nurse sharks ongoing
survival may be limiting the recovery of this population, especially given the purported
low levels of bycatch and the fact it is already prohibited in both commercial and
recreational take. Other than prohibiting the take of the grey nurse shark, which was
implemented (in 1997) prior to the NPOA, it does not appear that any further protective
measures are being considered by the U.S. government, despite a recent status update
(eight years later) concluding the original SOC listing should remain in place due to a
lack of confidence in abundance trend analysis data, the species low productivity and
susceptibility to fishing when aggregating for mating.
Concern has been expressed about the accuracy of some of the statistics presented on
recreational fishery “harvest” of the amended FMP. As a result the NMFS reported that
efforts are underway to improve the accuracy and precision of recreational fisheries
data, through a new data collection initiative called the Marine Recreational Information
Program (MRIP). NMFS believes the data on recreational harvest, reflects the best
scientific information available at this time (NMFS 2010). When undertaking stock
assessments one of the major problems is that the data applied to the models is deficient
or in some instances potentially inaccurate. Given the inshore nature and accessibility of
grey nurse shark populations to recreational fishers, these improvements should provide
a stronger impetus on management to formulate appropriate responses should stocks be
found to be less stable in future assessments.
Globally, the grey nurse shark remains listed as vulnerable on the IUCN Red List of
Threatened Animals 2005 (IUCN 2010). VIMS shark survey founder, Dr. Jack Musick
served as co-chair of the IUCN Shark Specialist Group from 1997-2006, during which
time the Red–List assessment of sharks, skates and rays was undertaken with a group of
100 experts. To reduce the threats to cartilaginous fishes, the group called for a number
of conservation actions. These included habitat protection, management of harvest and
trade, adoption of new law and policy measures, and enhanced awareness and education
campaigns.
Although the North-west Atlantic population of grey nurse sharks are not considered
endangered under federal law, it appears the NPOA for existing prohibited and
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protected sharks, other than suggesting ongoing stock status assessments and
precautionary management approach, does not adequately target the actual needs of the
species management as datasets are relatively small.
With an ‘overfished’ status of large coastal sharks (NMFS 2010) and the NPOA
reflecting a desired precautionary approach for the grey nurse shark, it seems unusual
that there is still not a species–specific assessment that ascertains relative abundance
(with high levels of certainty) for the grey nurse shark. Confirming the population status
of the grey nurse shark in the North-west Atlantic especially given its low productivity
and preference for aggregating inshore would improve future management regimes.
This will be particularly beneficial once recreational fishing data is improved.
Prohibition of take of grey nurse sharks is not evident throughout the species entire
geographic range, although this is the case for the North-west Atlantic population.
Species of concern listing by the NMFS ensures money is spent on research to ascertain
stock status, with a recent review suggesting SOC status remains in place (Carlson et al.
2009). Although confirmation that the North-west Atlantic population remained
relatively stable infers appropriate management is afforded to this population, the
South–west Atlantic population was more recently upgraded to critically endangered on
the IUCN Red List, as a consequence of insufficient management within the region
(Cavanagh et al. 2003, Chiaramonte et al. 2007). This should heed warning to those
charged with species such as the grey nurse sharks that have low intrinsic levels of
replacement.
As there is opportunity to take more precautionary measures to protect the North – west
population of grey nurse sharks, in line with IUCN recommendations, juvenile habitat
protection areas should be implemented where known.
The South–west Atlantic population was not assessed during this review.
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2.2.2 South Africa
In 1952, large-mesh gillnets were set off a number of designated bathing beaches along
the coast of KwaZulu-Natal, with the objective of protecting people from shark attack.
By 1997, there was a total of 41 kilometres of netting in the water. Although to the
detriment of the grey nurse shark, being an inshore dweller and consequently the most
commonly caught species in the shark control nets, details of migration have been
inferred from results of meshed sharks during this time (Bass et al. 1975, Cliff et al.
1989).
In 1964, the first dedicated tagging program of elasmobranchs in South Africa was
initiated by the Oceanographic Research Institute (ORI), to help devise protective
measures against shark attack off the KwaZulu–Natal coast (Davies and Joubert 1966).
As a result, much is known about the migratory movements and preferred habitats of
shark species in this part of the world.
By 1984, the ORI initiated a cooperative tagging program, whereby scientists and
volunteer recreational anglers (approximately 4,100 by 2003), could work together to
provide a logistically feasible way of obtaining basic life-history and population
dynamics information on sharks (Dicken et al. 2009). Later, the Port Elizabeth Museum
initiated a much smaller program in 1994 (10-20 volunteer anglers), which primarily
focused on the movement patterns of sharks off the east and west coasts of South Africa
(Dicken et al. 2009).
As the grey nurse shark is a common inshore species in South Africa, by 2005, a total of
3,385 had been tagged by members of both the cooperative programs (Dicken et. al
2007). Between 1984 and 2004, a total of 1,032 juvenile and 2,344 adult grey nurse
sharks were tagged and released (Dicken et. al 2007).
However, to successfully predict the viability of a population, it is essential to have a
thorough understanding of the geographical range of the species, its temporal and
spatial distribution and population structure (Springer 1967). Despite previous research
by Wallet (1973), Bass et al. (1975), Cliff et al. (1989) and Smale (2002), this
information was still not available for grey nurse sharks in South Africa.
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To address this, research was undertaken (in conjunction with the cooperative tagging
study) to investigate stock structure, post-release mortality, tag shedding, and tagreporting rates (Dicken 2006). The results were used to provide the first unbiased
estimates of survival and abundance for the grey nurse shark (spotted raggedtooth
shark) in South Africa (Dicken 2006). This research was conducted with the aim of
assisting management to develop actions that would ensure the South African
population of grey nurse sharks does not decline to the extent evident elsewhere in the
world.
This research concluded that the South African grey nurse shark population has
remained relatively constant, or potentially has even increased in recent years, rather
than declined, as result of excessive fishing or other threatening processes (Dicken
2006). These predictions were supported by angler interviews, with the majority of
those surveyed believing grey nurse sharks were an abundant species and that the
population had remained the same, or increased, over the last two decades. Data
indicating a significant increase over the last 20 years in the number of grey nurse
sharks caught in competitions and a constant mean size caught in the bather protection
nets also supported this view (Dicken 2006).
Importantly, this research showed few grey nurse sharks were caught in either the
commercial or recreational fishery. The number of grey nurse sharks caught in the
bather protection nets had also dramatically reduced in recent years, which coincided
with a reduction in the number of netted beaches and their removal during the annual
sardine migration. Fishing mortality decreased in the competitive shore fishery with the
advent of a catch and release ethic adopted by the majority of anglers, as well as vehicle
beach ban in 2001.
Despite all these factors, the life history characteristics of the grey nurse shark make it
particularly susceptible to any form of exploitation (Dicken 2006). The 1998 de–
commercialisation through the Marine Living Resources Act, prohibiting commercial
take of the species, remains relevant. As recreational fishers can still catch and keep one
grey nurse shark per person per day (DAFF 2010), consideration should also be given to
prohibiting this as well.
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An assessment of chondrichthyans conducted by the IUCN Species Survival
Commission, showed South Africa was following the global trend in chondrichthyan
resource assessment (although a lack of data has hampered assessment effort) (Fowler et
al. 2005). The assessment highlighted an urgent need to initiate a program to collect
data required to apply suitable stock assessment models and to assess the status and
sustainability of specific South African chondrichthyan fishes (Fowler et al. 2005).
In September 2003 a Shark Specialist Group red list workshop for the subequatorial
Africa region was held at the KwaZulu-Natal Sharks Board (Fowler et al. 2005).
Although research undertaken by Dicken (2006) indicated the South African population
of grey nurse sharks was not under immediate threat, fisheries bycatch was still
considered to pose a realistic threat to grey nurse shark survival due to the species’ life
history characteristics (Bonfil 1994, Musick 1999, Dicken 2006). As such, a 'Near
Threatened' category on the IUCN Red List of Threatened Animals was proposed for
subequatorial Africa (Dudley pers. comm. 2010). Nevertheless, despite the regional
assessment being undertaken, the grey nurse shark remains listed as Vulnerable on the
IUCN Red List of Threatened Animals 2005 (Cavanagh et al. 2003, Chiaramonte et al.
2007), without application of a sub–regional category.
An established Chondrichthyan Working Group, with an additional Shark Management
Advisory Group was instructed to produce a Shark Assessment Report (SAR) and
National Plan of Action for sharks (NPOA) under the FAO International Plan of Action
for the Conservation and Management of Sharks (IPOA–Sharks) (Sauer et al. 2003).
While the NPOA has been underway for at least 10 years, it has not been finalised to
date (South African Shark Conservancy (SASC), pers. comm. 2010).
Although South Africa has introduced effort control and vessel restrictions in most
commercial fisheries, an important threat to long-lived sharks such as the grey nurse
shark is bycatch in fisheries targeted at other species (Bonfil 1994, Musick 1999). As a
number of inshore fisheries operate within the range of the grey nurse shark, including
thousands of recreational fishing boats, without an NPOA, it is unclear what the
management intention for commercially prohibited species such as the grey nurse shark
really is. Although research has indicated current populations are relatively stable
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(Dicken 2006), regulation has only been in place since 1998. The rate at which grey
nurse sharks can recover once significantly depleted is still largely unknown.
It is difficult to measure management objectives without an NPOA however, the mere
existence of an NPOA is not necessarily a sufficient basis for shark conservation. South
Africa’s commitment to shark conservation is evident by it being the first country to
provide protected status for the white shark species in 1991, as well as for the protection
of further shark species from commercial exploitation including the grey nurse shark
(raggedtooth), whale shark, spotted gully shark and endemic catshark species (DAFF
2010).
Nevertheless, due to their vulnerability as a consequence of their life history
characteristics, grey nurse sharks in South Africa could benefit from further directed
management measures to ensure their ongoing longevity within the region (Dicken
2006). Relatively long-term information on the species migratory movements and
associated behaviour is known. Juveniles are assumed particularly vulnerable to
recapture, as well as displaying site segregation and fidelity (Bass et al.1975, Cliff et al.
1989 and Smale 2002, Dicken et al. 2007). Based on this, fishing closures in known
nursery sites should be an important consideration for the future of the South African
population.
Identifying a clear measure of South Africa’s commitment to shark conservation,
preferably one which encompasses meaningful data collection, proactive management
and enforcement of these rules will be important for maintaining the grey nurse shark
populations at a global scale. The current viability of the South African population
should not be taken for granted. Further studies to identify the risks at nursery sites to
assist with the development of appropriate management strategies will be required.
While it was not possible during this study, it would be preferable to highlight this need
in the development of the NPOA.
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2.2.3 Australia
The grey nurse shark is listed as two separate populations under the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act). The east coast
population is listed as critically endangered and the west coast population is listed as
vulnerable under the EPBC Act. The Australian east coast population is considered to
extend from the Capricornia coast (central – Queensland) to Narooma in southern NSW.
The range of the west coast population is less well known however, records indicate that
the species occupies sites from North West Shelf south to coastal waters near
Cocklebiddy in the Great Australian Bight.

2.2.3.1 East Coast Population
Historically, commercial fishers targeted grey nurse sharks in eastern Australia for fins,
meat, oil and skins (Compagno 1984). The species was fished by hook and line around
Botany Bay as early as the 1850s. The grey nurse shark was the second most commonly
caught shark (after whaler shark) off Port Stephens in the 1920s (Roughley 1955). In the
1960s grey nurse sharks were known to aggregate at approximately 60 sites along the
east coast, with at least 30 individuals observed at each site (Cropp 1964). However,
during the next twenty years, large numbers were shot by spearfishers off the coast of
NSW, which contributed to a dramatic decline in numbers (Pollard et al. 1996).
Following the growing realisation by the broader public that grey nurse sharks were not
maneaters, requests for a ban on their take were communicated to NSW Fisheries
managers (Pollard et al. 1996). Graphic accounts of large catches of grey nurse sharks
taken by spearfisherman (Cropp 1964), observations of declining numbers, as well as an
increasing difficulty of approaching the sharks by scuba divers were crucial elements in
the initial decision to protect the species (Pollard et al. 1996). Furthermore, data
indicating a decline in grey nurse sharks caught in protective beach meshing programs,
which suggested that the numbers of the species were declining, led to the listing of
grey nurse sharks in NSW under the then Fisheries and Oyster Farms Act in November
1984. This was to be the first time in the world a shark species received protected
species status.
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It is interesting to note that the basis for total protection afforded to the grey nurse shark
in Australia in 1984, was primarily due to the limited amount of information that could
be obtained (Pollard et al. 1996). This is contrary to the approach in the U.S., where the
species remained as a SOC and was not transferred to the Endangered Species Act, due
to insufficient data, despite its candidature at the time in 1997.
Prior to 1998, only sparse data describing the spatial and temporal patterns of
abundance of grey nurse sharks along the east coast of Australia existed (Krogh 1994,
Dudley 1997). At this time information on the abundance of the NSW population came
from catch records from the beach safety shark meshing program (Reid and Krogh
1992), catch records from log books of gamefishers (Pepperell 1992) and few limited,
small– scale surveys (Pollard et al. 1996).
In 1991, with little evidence that the grey nurse shark population had increased in NSW
waters, a study on perceived abundance decline was undertaken by The Ecology Lab at
Seal Rocks, a well known grey nurse shark aggregation and scuba dive site along the
NSW coast. The surveys included an underwater visual survey and telephone surveys of
dive shop operators to collate observations, frequency and location of grey nurse sharks.
Results indicated very large gaps existed in terms of what was required for appropriate
management of the species. At this time, it was suggested that management strategies
may be driven, in this case, largely by political and social considerations, rather than
scientific ones (Pollard et al. 1996).
Nevertheless, as concern for the grey nurse shark grew, the species was listed as
Vulnerable under the Commonwealth Endangered Species Protection Act 1992 in
October 1997 and subsequent EPBC Act in August 2000. By October 1999, the NSW
Government added grey nurse sharks to their list of vulnerable species under the
Fisheries Management Act (Schedule 5), which was later upgraded to endangered status
in April 2000 (Schedule 4, part 2) (NSW Fisheries 2002). The grey nurse shark has also
been given the highest level of protection under the Queensland Nature Conservation
Act 1992 and the NSW Fisheries Act 1994.
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Recommendations from the initial surveys had included proposed spatial and/or
seasonal closures to specific areas, with the banning of set–lines used by commercial
fishers considered the best option until impacts could be further ascertained (Pollard et
al. 1996). Furthermore, follow up investigations, as part of an adaptive management
strategy to understand seasonal movements, diver impacts and commercial fisher
interactions, were also recommended (Pollard et al. 1996). Driven by politics or not,
research based on these initial recommendations was subsequently undertaken.
Estimates of abundance of grey nurse sharks in Australian waters have since been
derived from research conducted by NSW Department of Primary Industries (NSW
DPI) (Otway and Burke 2004), the University of Queensland (Bansemer 2009) and the
Cardno Ecology Lab (formerly The Ecology Lab) (2010). Collectively, these studies
have assisted with the identification of a number of trends apparent in the east coast
grey nurse shark population.
Research by NSW DPI included Underwater Visual Census (UVC) diving surveys in
the winters of 1999, 2000 and 2003. The diving surveys were conducted at
approximately 60 sites along the east coast, with the vast majority of individuals located
at critical habitat sites. Overall the diving surveys provided a minimum population size
estimate of grey nurse sharks of around 300 individuals at this time although it was
unclear from these surveys what proportion of the population had been observed
(Otway et al. 2003).
With an aim to document the abundances, size-structure and sex ratios of grey nurse
sharks, as well as to compare results from the winter surveys in 1999 and 2000 to
identify whether any potential bias in previous estimates of the total population existed,
NSW DPI conducted a mark–recapture (resighting) survey in June 2003. A total of 24
sharks were tagged, and the resighting rate of 83 percent indicated a small population, at
four sites in NSW waters: Tollgate Islands, Little Broughton Island, Fish Rock and
South Solitary Island, and one site in Queensland waters: Flat Rock (Otway and Burke
2004). The total population of grey nurse shark was estimated at 410 – 461 individuals
in this survey, with a total number of sexually mature (adult) grey nurse sharks was
estimated to be 161 – 194 individuals (Otway and Burke 2004). Similarities in the
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abundances and population size-structure of grey nurse sharks between the markrecapture/re-sighting survey in winter 2003 and previous winter surveys in 1999 and
2000 indicated that the total population estimates provided a realistic indication of the
total number of grey nurse sharks in eastern Australian waters at that time (Otway and
Burke 2004).
Significantly, this research provided the basis for designated critical habitat and marine
protected area implementation for the grey nurse shark at 19 identified sites along the
east coast of Australia. These included 12 sites in NSW waters, five sites in Queensland
waters and two sites in Commonwealth waters along the east coast of Australia (Tables
2.2 and 2.3) (Environment Australia 2002, Otway et al. 2003, Bennett and Bansemer
2004, Bruce et al. 2005).
Despite the precautionary nature of the research, much angst followed the
implementation of management arrangements to protect the grey nurse shark and its
habitat along the east coast of Australia. Anecdotal evidence from spear fisherman and
commercial and recreational fishers suggested large aggregations still existed in many
of the ‘old sites’ (Administrative Appeals Tribunal (AAT) case 2007). Furthermore,
recreational and commercial fishers were not satisfied that any impact from their
designated activities was detrimental to the grey nurse shark.
Contradictory to this, evidence from the Administrative Appeals Tribunal (AAT)
Decision and Reasons for Decision (2007) AATA 1876 case (AAT case 2007),
suggested that the commercial sector in NSW was responsible for 23 mortalities over a
four and half year period between 2002 and 2007, of which the majority were not
reported through the established channels. These mortality data, held by the NSW
Government, were obtained through a range of methods, including reports from the
general public and observations made directly by fisheries officers (AAT case 2007).
Additionally, evidence presented at the case suggested that the recreational fishing
sector in NSW was responsible for 22 grey nurse shark deaths in a four and half year
period between 2002 and 2007 (AAT case 2007).
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As the original east coast population estimate assumed that there was no migration into
or out of the population, and an alternative view was that the east coast population was
larger than the survey findings, research to re-examine its status was instigated (Cardno
Ecology Lab 2010). Moreover, there was little, if any, information on the migratory
movements of grey nurse sharks along the east coast.
Due to limited long–term information available for the species, and a growing need to
assess how the grey nurse shark status may change through time (subsequent to various
protection

measures

being

implemented),

the

Commonwealth

government

commissioned a survey to estimate the size of the east coast population of grey nurse
sharks (Cardno Ecology Lab 2010).
The geographical extent of the surveys spanned the range of previous surveys of grey
nurse sharks, and also included 22 additional sites identified by local divers and fishers
but not previously surveyed. A comparison of the relative abundance of grey nurse
sharks at that time with that estimated in the winters of 1999, 2000 and 2003 by NSW
Fisheries was also undertaken (Otway and Parker 2000, Otway et al. 2003, Otway and
Burke 2004, Cardno Ecology Lab 2010).
The research estimated the east coast population was between 1146 and 1662 individual
grey nurse sharks. Cardno Ecology Lab concluded that the population size reported by
Otway and Burke (2004) was probably an underestimation of the true population size in
2003 for two reasons. First, the sample of tagged sharks was very small. Second, the
recent acquisition of more detailed information on the migratory behaviour of grey
nurse sharks suggests that the assumption by Otway and Burke (2004) of no migration
of individuals into or out of the population during the survey period was invalid.
Another population estimate of the east coast population was undertaken at 25
aggregation sites (Bansemer and Bennett 2008). This study identified a total of 649
individuals with an average total population estimate ranging between 608 and 1661
individuals (Bansemer 2009). Collectively, the two studies confirmed the likelihood that
the east coast population of grey nurse sharks was not a self–sustaining population
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(Bradshaw et al. 2008), regardless of the ‘numbers’ argument that had been raging since
the initial east coast population estimate was undertaken by Otway and Burke 2004.

2.2.3.2 West Coast Population
As genetic analyses revealed that migration between the east and west coast of Australia
is negligible, in October 2001, the status of the grey nurse shark was revised under the
EPBC Act as two separate populations: the east coast population as critically
endangered, and the west coast population as vulnerable. These populations are now
considered distinct, disjunct groups (McAuley et al., 2005, Stow et al. 2006, Feldheim
et al. 2007, Ahonen et al. 2009).
Unlike the historical decimation of the east coast population, grey nurse sharks have
rarely been targeted in Western Australia. The only significant source of mortality has
been from incidental capture by a demersal gillnet fishery. While the total (absolute)
number of grey nurse sharks in Western Australia has not been estimated, annual
catches of between 70 and 105 sharks (mean of 77) and a stable trend in standardised
catch rates from the Western Australian temperate demersal gillnet (shark) fisheries
over the period 1989 to 1997, suggest that at that time prior to the species protection,
the west coast population’s abundance was higher and more stable than that off the east
coast. These data cover the eight year period immediately after the historical peak in
demersal gillnet fishing effort, and the period during which direct management
adjustment led to reduced effort (Cavanagh et al. 2003). Genetic studies have also
identified higher levels of genetic diversity than in the eastern Australian population
(McAuley et al. 2005, Stow et al. 2006, Ahonen et al. 2009).
Fishing effort in the Western Australian demersal gillnet fisheries has gradually been
restricted to 41 percent of its 1989 level (McAuley 2009). Reported grey nurse shark
captures have also declined to between 23 and 52 (mean of 39) per annum since 2006.
Significantly, this coincides with the amendment of logbooks to provide for reporting of
protected species (R. McAuley, unreported data). Prohibitions on the use of commercial
shark fishing gear (namely large-mesh size gillnets and droplines and longlines with
metal snoods) off the north coast and nearly all commercial fishing between 31S and
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33S, are believed to have provided considerable spatial protection to the species in
Western Australian waters.
Research in Western Australia has indicated that individual grey nurse sharks may not
be restricted to particular localities or habitats and undertake broad use of the
continental shelf (McAuley 2004).
Although the west coast population remains listed as Vulnerable under the
Environmental Protection and Biodiversity Conservation Act 1999 and is protected
under the Western Australian Wildlife Conservation Act 1950 (Environment Australia
2002), the 2003 IUCN Red List assessment applies a near-threatened category to this
population (Cavanagh et al. 2003).
The 2003 the IUCN Red-List Australia-wide assessment of grey nurse sharks was based
on a combination of a severe depletion of the east coast population since the 1950s and
an apparently larger and more stable population along the west coast. The criteria
applied in the 2003 assessment required that a threshold of 50 percent reduction in a
population size would need to be evident for a vulnerable listing status. However, as the
two Australian populations are considered geographically distinct and disjunct, a
regionally specific assessment was also undertaken. Due to indications that the west
coast population was larger and more stable than the east coast population, it was
subsequently assigned a near-threatened category on a regional basis (Cavanagh et al.
2003). The status of the east coast population on the IUCN Red-List was recently
upgraded to critically endangered (Cavanagh et al. 2003).
Since the protection of Australian grey nurse shark populations in 1997, reporting from
the demersal gillnet fishery (which provided the basis for estimating the current state of
the west coast population) has (the only significant source of mortality for the west
coast population) has ceased. While catch records now allow for protected species
interactions to be recorded, trends have shown that this does not occur to the extent of
that prior to listing, making it uneconomic to monitor the west coast grey nurse shark
population’s status. Under the 2003 IUCN Red List assessment, it was recognised that
while the west coast population is currently considered near-threatened regionally, there
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still remains potential for it to become vulnerable in the future (Cavanagh et al. 2003).
To this end, there is a need to develop the means to monitor the abundance of grey
nurse sharks in Western Australian waters and conduct further research into their
ecology, as even low levels of by-catch could lead to population decline (Pollard et al.
1996).
2.2.4 NPOA–Sharks Australia
In 2004 Australia released its NPOA–Sharks. At the time, the Shark Assessment Report
(Rose and SAG 2001) identified 24 conservation and management issues. Seven of
these issues had subsequent actions identified within the context of the NPOA that
specifically related to the grey nurse shark (Table 2.4).
By the time of the NPOA was finalised (in 2004), both NSW and the Commonwealth
governments had developed recovery plans for the grey nurse shark (NSW Draft
Recovery Plan 2002, Recovery Plan for the Grey Nurse Shark 2002). To this end, an
assessment on the adequacy of management of the species was already available.
The recovery plans identified incidental capture by commercial and recreational
fisheries, shark control activities, shark finning and ecotourism as the major threats to
the recovery of grey nurse sharks. It was thought that fishing activity, particularly
recreational line fishing, was impacting severely on the existing grey nurse shark
population along the east coast of Australia (Environment Australia 2002). The plans
also outlined a number of actions to be undertaken by agencies and stakeholders to
identify key aggregation sites, as well as to establish protected areas around them (Table
2.2 and 2.3). While much information about the population structure, dynamics and life
history characteristics of the Australian populations were still unknown at this time, a
population estimate has since been undertaken and methodology standardised whereby
future assessment of the critically endangered east coast population can be measured
into the future (Cardno Ecology Lab 2010).
Table 2.4 highlights the actions originally identified against the issues in the NPOA
which specifically related to grey nurse sharks in Australian waters (DAFF Australia
2010). Of the seven issues identified, five issues (one, seven, eight, 12 and 16) were
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largely completed by the time the 2004 NPOA was in place (Table 2.4). Issue 18 has
been addressed through the development of a ‘Code of Conduct’ for diving with grey
nurse sharks. The electric cable component of Issue 18 was not considered a major issue
for grey nurse sharks in the NPOA and has consequently not been addressed further in
this study.
With regard to issue 13, many of the known east coast key aggregation sites (identified
in 2002 recovery plans) have been afforded greater protection status through the
declaration of: critical habitats, marine parks and fishing closures in NSW; Grey Nurse
Shark Protection Areas and marine national park zones in Queensland; and marine
reserves in Commonwealth Waters (Bansemer 2009, Bansemer and Bennett 2010).
Critical habitat areas extend out to 200 metres from the relevant natural feature, with an
additional 800 metre buffer zone (Table 2.2 and 2.3) and fishing and diving restrictions
have been applied to critical habitats and the buffer zones (Table 2.1).
Table 2.1: Summary of Fishing Restrictions in New South Wales Critical Habitat Areas
Type of fishing

Critical habitat

Buffer zone

Anchored or moored using wire trace

No

No

Drop, drift or set line commercial fishing

No

No

Anchored or moored using bait

No

Yes

Anchored or moored using fly or artificial lure

Yes

Yes

Trolling or drifting using bait, fly or lure Yes

Yes

with or without wire trace
Rock and beach fishing without wire trace

Yes

Yes

Many of the key aggregation sites have also been afforded further protection through
their inclusion within a marine park sanctuary zone which prohibits all forms of line
fishing. The relevant marine parks are:


Cape Byron Marine Park, declared in November 2002, zoning plan as at 1 May
2006; contains 1 key aggregation site



Port Stephens–Lakes Marine Park, declared 1 December 2005; contains 4 key
aggregation sites
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Solitary Islands Marine Park, declared in January 1998, contains 2 key
aggregation sites; and



Batemans Marine Park, declared in 2006, zoning plan as at 1 June 2007.

All 12 Grey Nurse Shark key aggregation sites in New South Wales waters that were
listed in the 2002 Recovery Plan have some level of protection, ranging from allowing
low-risk fishing methods (as considered by New South Wales DPI) through to
prohibiting all forms of fishing (Table 2.2).
A further two aggregation sites: Sawtooth Rocks and Edith Breaker are within Port
Stephens Marine Park and are classified as Habitat Protection zones. Fishing with bait
at these sites is prohibited. A summary of the key aggregation sites identified in New
South Wales waters is summarised in Table 2.2.
Five critical habitat sites in Queensland (Wolf Rock, Cherubs Cave, Henderson Rock
and Flat Rock) were declared through Queensland Fisheries legislation as Grey Nurse
Shark protection areas, and since December 2003 line fishing has been prohibited
within a 1.2 km area at these sites (Table 2.3). However, at Flat Rock, a few existing
commercial mackerel fishers were allowed to continue to operate on the western side of
the site, rather than directly over the ‘shark gutter’, between 6am and 6pm on any day of
the year (Table 2.3). Also in December 2003, the Marine Parks (Moreton Bay) Zoning
Plan 1997 was amended to include three designated grey nurse shark areas (that restrict
diving activities) that extend for 1.2 km from a central coordinate around Flat Rock,
Cherubs Cave and Henderson Rock (Table 2.3).
In 2006 at Wolf Rock, a marine national park zone (no–take zone) and designated Grey
Nurse Shark area (that restricts diving activities) that extends for 1.2 km around a
central coordinate, was established. A further 300 m buffer zone that provides for
trolling for pelagic fishes only was also established at this time (Table 2.3).
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Table 2.2: Protection Status of Identified Critical Habitat Sites in New South Wales
Waters
Key
Site

Aggregation

Protection Status at
Time
of
2002
Recovery Plan1

Current Protection Status

None

Listed as a critical habitat in December 2002.

Aquatic Reserve

Listed as a critical habitat in December 2002. Julian Rocks also a
declared a Sanctuary Zone within the Cape Byron Marine Park (as at 1
May 2006). Mackerel Boulder to the north of Julian Rocks is within a
habitat protection zone and subject to seasonal closure from 1 May to
30 December.

Green Island near
South West Rocks

None

Listed as a critical habitat in December 2002.

Fish Rock near South
West Rocks

Restrictions on spear
fishing/drop
line
fisheries closure

Listed as a critical habitat in December 2002.

The Pinnacle
Forster

near

None

Listed as a critical habitat in December 2002. The Pinnacle also
declared a 'Sanctuary Zone' within the Port Stephens–Lakes Marine
Park.

Big Seal and Little
Seal at Seal Rocks

None

Listed as a critical habitat in December 2002. Big Seal and Little Seal
also declared a Sanctuary Zone within the Port Stephens–Lakes Marine
Park.

Little
Broughton
Island near Port
Stephens

None

Listed as a critical habitat in December 2002. The western side of
Little Broughton Is also declared a Sanctuary Zone within the Port
Stephens–Lakes Marine Park. Remainder of Little Broughton Is. within
a habitat protection zone.

Bass
Point
Shellharbour

Not listed in 2002
Recovery Plan

Listed as a critical habitat in December 2002.

The Tollgate Islands
near Batemans Bay

None

Listed as a critical habitat in December 2002. Tollgate Islands also
declared a Sanctuary Zone within the Batemans Marine Park.

Montague Island near
Narooma

None

Listed as a critical habitat in December 2002. Southeast side of
Montague Island also declared a Sanctuary Zone within the Batemans
Marine Park. Remainder of Montague within a Habitat Protection
Zone, which is subject to fishing restrictions between 1 November and
30 April to protect Grey Nurse Sharks.

North Solitary Island
(Anemone Bay)

Habitat
Protection
Zone within Solitary
Islands
Marine
Reserve

North Solitary Island included as part of Solitary Islands Marine Park,
with a Sanctuary Zone on western side of island. Remainder of area
around island identified as a key habitat area for Grey Nurse Sharks in
Marine Park zoning plan. In the key habitat area (500 m radius around
island), commercial fish trapping and wire trace bottom fishing is
prohibited, with use of wire trace permitted when trolling but only
when underway.

South Solitary Island
(Manta Arch)

Habitat
Protection
Zone within Solitary
Islands
Marine
Reserve

South Solitary Island included as part of Solitary Islands Marine Park,
with a sanctuary zone on western, northern and parts of eastern side of
island. Remainder of area around island identified as a key habitat area
for Grey Nurse Sharks in Marine Park zoning plan. In the key habitat
area (500 m radius around island), commercial fish trapping and wire
trace bottom fishing is prohibited, with use of wire trace permitted
when trolling but only when underway.

Magic
Point
Maroubra
Julian Rocks
Byron Bay

1

at
near

near

from Table 2.2 of 2002 Recovery Plan (Environment Australia 2002)
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On 1 March 2009, a new zoning plan for Moreton Bay Marine Park (Marine Parks
(Moreton Bay) Zoning Plan 2008) commenced, and changes include a marine national
park zone (no–take zone) for 1.2 km from a central coordinate around Flat Rock and a
31.56 square kilometre marine national park area that incorporates Henderson Rock and
Cherubs Cave. The only Moreton Bay Marine Park site identified in the 2002 Recovery
Plan but not now afforded some level of protection is the China Wall. This site was not
considered a key aggregation site by current definitions, as the number of individual
Grey Nurse Sharks observed at any one time was less than five, and sightings of Grey
Nurse Shark were generally infrequent compared to those at other sites (Bennett and
Bansemer 2004). A summary of the critical habitat sites identified in Queensland waters
is summarised at Table 2.3.
Table 2.3: Summary of the critical habitat sites identified in Queensland waters
Aggregation Site

Protection Status at Time of 2002
Recovery Plan1

Current Protection Status

Wolf Rock

None

Declared a Grey Nurse Shark Protection
Area under QLD Fisheries. Included within
the Great Sandy Marine Park and zoned a
marine national park zone and designated
Grey Nurse Shark area within a 1.2 km
radius with an additional 300 m buffer zone
around the marine national park zone.

China Wall

Habitat Zone within Moreton Bay Marine
Park (allowed all forms of commercial and
recreational fishing)

Habitat protection zone within Moreton Bay
Marine Park (allows most forms of
commercial and recreational fishing in
accordance with Fisheries legislation– not
trawling)

Cherubs cave

Habitat Zone within Moreton Bay Marine
Park (allowed all forms of commercial and
recreational fishing)

Located within a 31.56 km2 marine national
park zone and a designated Grey Nurse
Shark area (within a 1.2 km radius of a
central coordinate) within Moreton Bay
Marine Park. Declared a Grey Nurse Shark
Protection Area under QLD Fisheries
Legislation.

Henderson Rock

Habitat Zone within Moreton Bay Marine
Park (allowed all forms of commercial and
recreational fishing)

Located within a 31.56 km2 marine national
park zone and a designated Grey Nurse
Shark area (within a 1.2 km radius of a
central coordinate) within Moreton Bay
Marine Park. Declared a Grey Nurse Shark
Protection Area under QLD Fisheries
Legislation.

Flat Rock

Conservation Zone within Moreton Bay
Marine Park (allowed all forms of
recreational and commercial fishing except
trawling)

Marine national park zone and designated
Grey Nurse Shark area within a 1.2 km
radius of a central coordinate within
Moreton Bay Marine Park. Declared a Grey
Nurse Shark Protection Area under QLD
Fisheries Legislation.

1

from Table 2.3 of 2002 Recovery Plan (Environment Australia 2002)
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However, despite such targeted actions, grey nurse sharks continue to be caught as
incidental bycatch in some commercial fisheries by gear that includes demersal nets,
trawl nets, droplines, bottom setlines and other line fishing gear, including that which is
consistent with recreational use (Pollard et al. 1996; Otway et al., 2000, Bensley et al.
2009, Bansemer 2010). As such, the number one objective of the NPOA (adopted form
the IPOA–Sharks) “to ensure that shark catches from target and non–target fisheries is
sustainable” remains a significant issue for managers of the east coast population of
grey nurse shark.
Table 2.4: Issues identified by the Australian NPOA–Sharks (2004) that specifically
relate to the conservation and management of grey nurse sharks.
Issues identified by NPOA-sharks

Actions to address NPOA - sharks Issues

2004
Issue

The need to improve

Identification posters for the grey nurse shark (Carcharias taurus), a

1.

identification of shark

protected species, have been produced and distributed to scuba diving

species by all resource

clubs and shops in NSW and Queensland

users
Issue

The need for assessment of

Environment Australia, released a national recovery plan for grey

7.

the adequacy of

nurse shark in 2002. Queensland prepared an information paper on

management for all shark

protecting the grey nurse shark in 2003. NSW released a draft recovery

species and more

plan for grey nurse sharks in May 2002 and a further discussion paper

innovative approaches to

in July 2003

dealing with identified
shark management issues
Issue

The need for improved

Identification posters for the grey nurse shark (Carcharias taurus), a

8.

understanding of the

protected species, have been produced and distributed over the last 12

impacts of and, where

months to scuba diving clubs and shops in NSW and Queensland

required, implementation
of better management for,
recreational and game
fishing
Issue

The need for risk

The following species are listed on the threatened species list under the

12.

assessments for all shark

EPBC Act:

species from all impacts on

• The grey nurse shark (East Coast population) have been added to the

those species

list of Critically Endangered species; and
• The grey nurse shark (West Coast population) have been added to
the list of Vulnerable species
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Issues identified by NPOA-sharks

Actions to address NPOA - sharks Issues

2004
Issue

Where necessary develop

NSW Fisheries and the Commonwealth Environment Department, in

13.

strategies for the recovery

consultation with the dive industry, developed a code of conduct for

of shark species and

diving with grey nurse sharks; Habitat critical to the survival of the

populations

grey nurse shark has been identified on the East Coast of Australia in
the Australian Government Recovery Plan for grey nurse shark; The
draft recovery plan for grey nurse shark released by NSW Fisheries in
May 2002 proposes the listing, under the Fisheries Management Act
1994, of 13 critical habitats for grey nurse shark in NSW waters; NSW
Fisheries released a further discussion paper on protecting the grey
nurse shark in July 2003; Fishing restrictions came into effect on 19
December 2003 at four aggregation sites in south-east Queensland to
protect the endangered grey nurse shark. Diving restrictions came into
effect on the same day at three of the QLD sites; NHT project
“Designing protected areas for grey nurse sharks off eastern
Australia”(CSIRO); The national recovery plan for grey nurse (under
review) include the following actions:
• develop a population dynamics model for the grey nurse shark and to
assist understanding of population status, rates of recovery and
population structure and distribution; and
• relevant States to develop appropriate mechanisms to conserve sites
identified as habitat critical to the survival of threatened shark species
and associated foraging areas in their respective jurisdictions. These
mechanisms would include establishment of effective marine protected
areas (such as ‘no take’ sanctuary zones) and/or seasonal or permanent
closures of sites to commercial and recreational fishing.

Issue

The need to reduce the

Habitat critical to the survival of grey nurse sharks has been

16.

impact of environmental

established in waters off Queensland and NSW

degradation on sharks
Issue

The need for more

It is possible that these devices could have a significant impact on the

18.

information on the impact

endangered grey nurse shark that is found to aggregate in certain areas.

on sharks of

The use of these devices in habitat critical to the survival of the grey

electromagnetic fields, for

nurse shark could have a significant impact on the shark’s behaviour

example, high voltage

and biology. Given the depleted nature of the stocks of this species

electric cables

consideration should be given to prohibiting the use of such devices in

and shark protection

areas of critical habitat to the grey nurse shark.

devices
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While the 2009 Shark Assessment Report for the Australian National Plan of Action for
the Conservation and Management of Sharks (SAR 2009) confirms grey nurse sharks
are still caught as bycatch in the NSW Ocean, Trap and Line fishery and Ocean Trawl
Fishery, the WA Temperate Demersal Gillnet and Demersal Longline fisheries, the
Northern Shark Fishery and Commonwealth Trawl, Gillnet, Hook and Trap sectors of
the Southern and Eastern Scalefish and Shark Fishery (Bensley et al. 2009), the
accuracy (in magnitude) of this data, due to an apparent lack reporting of incidental
capture by commercial and recreational fishers (AAT case 2007, MacBeth et al. 2009)
remains of greatest concern.
Given the migratory nature of the grey nurse shark and its intrinsically low rates of
recovery, in particular along the east coast of Australia where the population is known
to be critically endangered, the original science which identified critical habitat and its
subsequent exclusion of fishing activity, may prove to be not enough to ensure the
species longevity, while fishing is still allowed adjacent to or in some cases within these
identified areas. With over three million recreational anglers in Australia (Henry and
Lyle 2003) and impacts from commercial fisheries still evident (AAT case 2007,
Bensley et al. 2009, Bansemer 2010), stronger emphasis must be placed on management
measures to protect the east coast population of grey nurse sharks before they are gone
from this inshore ecosystem forever.
The 2004 NPOA identified issues to address ‘shark management’ at a national scale and
consequently, emphasis on grey nurse shark management was largely deflected to the
recovery plans which were already in place. While it appears the recovery plans were
considered the appropriate place for the provision of specific management needs, many
of the issues identified for this species still remain evident today (Bensley et al. 2009,
DSEWPaC pers. comm. 2010). Due to the inshore nature of the grey nurse shark, as
well as in the case of the east coast population, also residing along the most lucrative
coastline of Australia, no matter how appealing the evidence is for further protective
measures, as identified in the first assessment undertaken by Pollard et al. 1996,
political will, or socio–economic factors rather than science, is likely to continue to
drive management choices for the grey nurse shark.
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The IPOA–Sharks guidelines suggest cost effective management and sustainable use of
sharks (Section 1.1.2). This does not appear to be entirely reasonable for managing
seriously depleted stocks such as the Australian east coast population, which requires a
more targeted approach. However, simply writing a new plan of action will not ensure
the ongoing survival of the grey nurse shark in Australia.
Actions to address the major threats to the ongoing survival of this population (ie.
incidental hooking from fishing activities), could potentially mean a ban on all fishing
in known critical habitat areas (Table 2.2 and 2.3), as currently only 10 of 17 have
levels of protection that are exclusively sanctuary or ‘no-take’ zones in state waters.
Furthermore, seasonal bans during months when known migration occurs due to various
life history stages and protection of inshore habitats for juveniles, would mean habitat
used by much of the community due to its close proximity to the coast (generally
shallower than that of adults) (Dicken et al. 2007, Barker 2010, Cardno Ecology Lab
2010), would only be accessible under strict rules. Enforcement of these proposals
would also have flow on management requirements and expenses.
Currently there is a serious instance of underreporting apparent across fisheries that
interact with grey nurse sharks (AAT Case 2007). Incentives which address the
reporting or return of dead sharks for research purposes, including the potential for
financial reimbursement to those providing retrieved carcasses to research institutes,
should be considered. It is acknowledged that this proposal would be difficult to attain
without an undesirable ‘bounty mentality’ attached to the concept, or that financial
motivation would outweigh the desire to continue fishing or ‘go home’ and dump a
carcass through ease of disposal. Nevertheless, with stakeholder education and
communication, development of such a proposal would be consistent with objectives
five and eight of the IPOA/NPOA. If a total ban of fishing occurring over known
critical habitat sites as well as seasonal bans throughout migratory routes is
implemented, any interactions with the species will require effective schemes to
promote the reporting of an interaction. As fishers consider reporting of any interaction
may cause further closures to their fishing grounds, these issues would benefit
consideration by those mandated with grey nurse shark protection.
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As the east coast population of grey nurse sharks predominantly ranges along the most
populated part of Australia (Cardno Ecology Lab 2010), it is unlikely these options
would be undertaken without the implementation of a displaced activity (fisheries)
policy. As the cost of estimating the population size of the critically endangered
Australian population was substantial (DSEWPaC pers. comm. 2010), any further
measures would seem likely unfavorable to those tasked with the species management,
as limited funding is already spread thinly across a number of species in need of
protective measures. The advent of political will continues to drive this situation.
The following risk assessment highlights current threats to the grey nurse shark across
the three study areas. In doing so, it also suggests the specific areas of focus for future
protective management measures for the species. The IPOA–Sharks objectives will be
measured against the identified threats to provide benchmark targets for future
management of this species.

2.3 Benchmarking Best Practice Management
Best practice has been determined using the IPOA–Sharks objectives and guidelines
(Section 2.1), a set of parameters which may trigger concern about the status of a
population and a risk assessment to ascertain a final set of ‘pressures’ to the populations
at three locations, as well as to highlight any shortcomings in management practices.
Population status criteria include:
A. Declining population (past, present and/or projected)
B. Geographic range size, and fragmentation, decline or fluctuations
C. Small population size and fragmentation, decline, or fluctuations
D. Very small population or very restricted distribution
E. Quantitative analysis of extinction risk (e.g., Population Viability Analysis)
These parameters are considered significant trigger points when ascertaining the future
longevity of grey nurse shark populations globally (IUCN Red–List Cartilaginous
species assessment), and appropriate relative to what is known about grey nurse shark
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life history (Bass et al. 1975, Gilmore et al. 1983, Branstetter and Musick 1994,
Lucifora et al. 2002, Goldman et al. 2006).
Currently both Australia and the U.S have an NPOA in place. While in draft form,
South Africa has not released an NPOA, despite them being a member country to the
IPOA–Sharks and operators of targeted shark fisheries, including the legal take
recreationally of grey nurse sharks.

2.3.1 Risk Assessment
Sharks are exposed to a range of pressures that act on a range of different species and
act cumulatively in some habitats, such as inshore waters and coastal habitats. For a
number of reasons grey nurse sharks are particularly vulnerable to anthropogenic
impacts. Grey nurse shark susceptibility for this study was based on biology, fisheries
they are likely to interact with (Musick et al. 1993, Stevens et al. 2000, Dicken 2006,
Dicken et al. 2007, Salini et al. 2007, Gunn et al. 2008, Carlson et al. 2009,
Simpfendorfer & Kyne) and other anthropogenic factors such as recreational activities
including boating and diver tourism (Bansemer and Bennett 2009, Otway et al. 2009,
Barker et al. 2010, Cardno Ecology Lab 2010, Barker et al. 2011), bather protection
programs (Davies and Joubert 1966, Bass et al. 1975, Cliff et al. 1989, Patterson 1990,
Krogh and Reid 1996, Pollard et al. 1996) as well as habitat degradation, pollution and
climate change (Knip et al. 2010, Chin and Kyne 2007; Chin et al. 2010).
For the purpose of this assessment, pressures are defined broadly as human-driven
processes and events that do or can detrimentally affect the grey nurse shark. In the
assessment process, pressures were classified as Catastrophic/very high, Major/high,
Moderate/medium, Minor/low or Insignificant. The main drivers and sources of
pressure on the grey nurse shark were identified as:


Commercial and marine tourism and recreational activities



Defence activities



Commercial fishing



Recreational fishing



Ports and Shipping
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Bather protection/ Shark control programs



climate change



habitat loss



coastal development



catchment and runoff

Other key considerations in determining pressure-based priorities included issues of
scale, legislative responsibility, conservation status, effectiveness of existing
management and level of uncertainty about distribution, abundance and status of
conservation values and the pressures acting on them.
The process is not, of course, entirely objective and scientific in nature. Social
expectations and the pressures of special interest groups influence perceptions of risk
and how management measures are, and will be, applied into the future. It is important
to note that as risk management is a continuous process, when new information
becomes available the estimations of risk in this assessment should be updated to reflect
future arrangements.
Criteria for ranking likelihood and consequence was defined using a standard that
allows the comparison of different types of threats within the one risk assessment, based
on the likelihood and consequence of each threat (Table 2.6). The risk methodology
described here is based on the Australian/New Zealand Standard for risk management
(AS/NZS 4360: 1999). These threats were then measured against an accepted
population level (stock status) of the grey nurse shark and its viability (Table 2.6).
The application of likelihood and consequence of each threat is described in detail in the
pressure assessment matrix Table 2.6. The likelihood is identified as the regional or
local scale and whether the species is likely to be exposed to the pressure. The
consequence is identified as LOW, MEDIUM or HIGH under each identified pressure
in a regional or local setting. For example if a HIGH rating at the local scale is
identified, Table 2.5 identifies this impact as “Impact is, or would be, extremely serious
and possibly irreversible to a sensitive population or community. Condition of an
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affected part of the ecosystem possibly irretrievably compromised”. An interpretation of
the impact is then further articulated in the pressures matrix table 2.6.
Table 2.5: Criteria for ranking likelihood and consequence: A standard set of criteria
allows the comparison of different types of threats within the one risk assessment, based
on the likelihood and consequence of each threat (AS/NZS 4360:1999).
Likelihood Category: Expected frequency of a given threat
Almost

Expected to occur more or less continuously throughout a year

certain/very high
Likely/high

Not expected to be continuous but expected to occur one or more times in a year

Possible/medium

Not expected to occur annually but expected to occur within a 10 year period

Unlikely/low

Not expected to occur in a 10 year period but expected to occur in a 100 year period

Rare

Not expected to occur within the next 100 years

Consequence category: Extent of the impact based on current management
Category

Broad Scale/regionally

Local Scale/locally

Catastrophic

Impact is clearly affecting, or would clearly affect, the nature of the ecosystem over a

/very high

wide area. Recovery periods greater than 20 years likely.

Major/high

Impact is, or would be, present at a wider

Impact is, or would be, extremely

level.

serious and possibly irreversible to a

Recovery periods of 10-20 years likely.

sensitive population or community.
Condition of an affected part of the
ecosystem possibly irretrievably
compromised.

Moderate/

Impact is, or would be, present at a wider

Impact is, or would be, extremely

medium

level.

serious and possibly irreversible over a

Recovery periods of 5-10 years likely.

small area. Recovery periods of 10-20
years likely.

Minor/low

Impact is, or would be, not discernible at

Impact is, or would be, significant to a

a wider level. Impact would not impair

sensitive population or community at a

the overall condition of the ecosystem,

local level.

sensitive population or community over a

Recovery periods of 5-10 years likely.

wider level.
Insignificant

No impact or if impact is, or would be,

No impact or if impact is, or would be,

present then only to the extent that it has

present then only to the extent that it

no discernible effect on the overall

has no discernible effect on the overall

condition of the ecosystem.

condition of the ecosystem.
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2.3.2 Fisheries most likely to interact with grey nurse sharks
The most likely fisheries to interact with grey nurse sharks are those which target or
encounter large coastal sharks (Fowler et al. 2005, Dicken 2006, Bensley et al. 2009,
Carlson et al. 2009, MacBeth et al. 2009, NMFS 2010).
In the U.S the most likely interactions with fisheries are:
Commercial fishery as bycatch:


Bottom longline



Gillnet fishery

Recreational game fishing


Line fishery

In South Africa the most likely interactions with fisheries are:
Commercial fishery as bycatch:


Handline fishery (Dicken 2006)

Recreational


Line fishery (Coetzee et al.1989, Smale 2002, Pradervand and Govender 2003).

Bather protection nets of the Natal Sharks Board (Wallet 1983, Dudley and Cliff 1993,
Dudley 2002).
In Australia the most likely interactions with fisheries are:
These include commercial fishery bycatch:
Commonwealth


Southern and Eastern Scalefish and Shark Fishery



Eastern and Western Tuna and Billfish Fishery

NSW


Ocean Trap and Line Fishery (OTL) – large coastal sharks are primarily caught
from gear types: setline, trotline and longline



Ocean Trawl Fishery

Queensland


East Coast Inshore Finfish Fishery (net fishery)



Line fisheries that take shark incidentally including:


The Coral Reef Fin Fish Fishery
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The Rocky Reef Fin Fish Fishery



The East Coast Spanish Mackerel Fishery

East Coast Trawl Fishery

Western Australia


Demersal Gillnet Fishery

Recreational fishery as bycatch:


Line fisheries

Bather Protection Nets (Shark Control Program):


NSW waters



Queensland waters

Note: Although each of Australia’s Commonwealth-managed fisheries is unique in
terms of spatial boundary, fishing method and target species, single populations of nontarget species (byproduct and bycatch species) can interact with multiple fisheries.
Accordingly, multiple fisheries (including state managed fisheries) may contribute to
the fishery-induced mortality of a single population of a non-target species, including
threatened, endangered or protected (TEP) species such as the grey nurse shark
(Bensley et al. 2009).

2.3.2.1 Other anthropogenic factors most likely to interact with grey nurse sharks
Anthropogenic activities such as recreational boating and diver tourism (Otway and
Parker 2000, Environment 2002), as well as habitat degradation and loss as a result of
coastal development, catchment run-off and climate change impacts (Chin & Kyne
2007, Chin et al. 2010, Knip et al. 2010), can also contribute to the overall survival of
many coastal shark species that live in close proximity to these practices.
For the grey nurse shark, factors such as a high population density adjacent to much of
its habitat, poor water quality due to catchment run-off and agricultural practices and an
increasing interest in diver tourism and targeted shark based tourism, have the potential
to impact the species significantly due to its inshore habitat preference (Environment
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2002, Hutchings et al. 2005, Stevens et al. 2005b, Bansemer and Bennett 2009, Otway
et al. 2009, Barker et al. 2010, Cardno Ecology Lab 2010, Barker et al. 2011).
While ecotourism is not currently perceived as a major threat to the grey nurse shark,
growth in this industry continues (Topelko and Dearden 2005). Preventative actions
such as the ‘Code of Conduct’ will require ongoing monitoring for compliance as well
as for any cumulative and/or emerging threats (Barker et al. 2010, Barker et al. 2011).
Table 2.6 assesses the vulnerability of grey nurse sharks to the key pressures identified.
An important highlight of this risk assessment is the need to manage cumulative impacts
affecting this species as both fishing and other anthropogenic activities indicate impacts
specific to the grey nurse shark, but have not been assessed at the ecosystem or
cumulative level. While the risk assessment does not attribute a high level of risk to
some pressures such as climate change, there is a need to understand the cumulative
impacts the identified pressures may have with increasing coastal development.
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Table 2.6: Pressure assessment matrix
Exposed to
source of
pressure
(Yes/No)
All study
areas

Commercial
marine
tourism and
recreational
activity
Yes; locally

Defence
activities

Commercial
fishing

Recreational
fishing

Ports and
shipping

Yes; locally

Yes*; regionally

Yes*; regionally

Degree of
exposure and
sensitivity
(Low,
Medium,
High, Very
High#)

Tourism Low
Risk.
Potential
exposure
within certain
high-use
regions which
allow diver
tourism is
high, but
potential
impact is low
when a code
of conduct is
in place.

Low Risk.
Low
exposure
and
sensitivity
equates to a
low level of
potential
impact.
Defence
activities are
well
managed
and limited
in extent,
duration and
geographic
distribution
(Outlook
Report
2009). While
occurring
close to
critical
habitat sites
in the
southern part
of NSW,
sharks are
aggregating

Very High Risk.
Very High risk of
exposure to both
existing and
potential impacts of
commercial fishing,
especially in the
NSW Ocean Trap
and Line Fishery.
There is limited
ability to select for
low-risk species
and limited
information from
fisheries-dependent
and fisheriesindependent data
for sharks and rays
targeted or captured
as retained byproduct and nonretained by-catch in
the OTL, ECIFF.
The level of
bycatch is
extremely variable
depending on the
sector of the
fishery. Fishers
may also under-

Very High Risk.
High Risk of
exposure to both
existing and
potential
impacts of
recreational
fishing. The
degree of
exposure to this
source of
vulnerability is
largely underdetermined but
available
information
indicates that
the retention of
sharks and rays
by recreational
fishers is low.
Incidental hook
mortality is
unknown and
the level of
reporting
incidents
remains a
primary
concern.

Yes;
locally
Medium
Risk.
Degree of
exposure is
likely to
increase as
the need
for further
shipping
increases.
Impacts
combine
cumulative
ly with
other
sources of
vulnerabili
ty.

Australia

Recreational
activity Low
Risk.
Recreational
activities in
critical
habitats either
limit activity
or do not
expose sharks
to significant
impacts.
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Bather
Protection
Shark
Control
Program
Yes; locally

Climate change

Habitat loss

Coastal
development

Catchment
runoff

Yes; regionally

Very High
Risk.
Due to the
inshore nature
of grey nurse
sharks and
their seasonal
migratory
movements,
they are
regularly
caught in the
shark control
program.
Identification
of any
seasonal
trends and
options that
may facilitate
a reduction in
Grey Nurse
Shark captures
at these
locations is
desirable.

High Risk.
High degree of
exposure and
sensitivity to the
multi-faceted
impacts of
climate change.
Direct effects
are changes in
the
physiochemical
environment in
which the
species live
(increases in
ocean
temperature and
ocean
acidification and
altered rainfall
regimes) and
indirect effects
which will
influence the
health and
distribution of
habitats as well
as the
geophysical,
biological and

Yes*;
regionally
High Risk.
Coastal/
inshore/
estuarine
groups most
exposed due
to habitat
loss,
(including
the water
column in
which the
species
spends a
significant
amount of
time
‘hovering’
in),
resulting
from
impacts of
climate
change,
catchment
runoff and
coastal
development
(including
ports and

Yes*;
regionally
High Risk.
Coastal/
inshore and
/estuarine
groups most
exposed due to
habitat loss
and
degradation
resulting from
impacts of
coastal
development
(including
ports and
shipping
expansion).

Yes*;
regionally
Medium Risk.
Variable/altere
d catchment
runoff due to
altered flows
and climate
change effects
has potential
to leave sharks
exposed to this
source of
vulnerability.
However,
overall
sensitivity
may be
limited.
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Commercial
marine
tourism and
recreational
activity

United
States of
America

Tourism Low
Risk.
Potential
exposure
within certain
high-use
regions which
allow diver
tourism is
high, but

Defence
activities

Commercial
fishing

in the same
areas.

report bycatch over
time as individuals
develop a growing
perception that
those reports result
in increasingly
restrictive
management
regimes.

Low Risk.
Low
exposure
and
sensitivity
equates to a
low level of
potential
impact.
Defence

High Risk. to
juveniles. The two
different
commercial
fisheries operate at
different depths and
tend to catch
different species, or
different sizes of
sharks. Longliners

Recreational
fishing

High Risk. to
juveniles. Since
1988, annual
recreational
catches of sand
tigers have
ranged from
6,350 to 0, with
an average of
835 sharks per

Ports and
shipping

Medium
Risk.
Degree of
exposure is
likely to
increase if
the need
for further
shipping
increases.
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Bather
Protection
Shark
Control
Program

N/A
Bather
protection
programs to
control sharks
are not located
at this
location.

Climate change

Habitat loss

ecological
processes
occurring within
them (ocean
circulation; ,
temperature, sea
level rise, severe
weather events,
freshwater input
and changed
light
regimes).The
south-eastern
seaboard is
considered a
hotspot for
climate change.
This is where
the critically
endangered east
coast population
is known to
migrate.
High Risk. High
degree of
exposure and
sensitivity to the
multi-faceted
impacts of
climate change.
Direct effects
are changes in
the

shipping
expansion).

High Risk.
Coastal/
inshore/
estuarine
groups most
exposed due
to habitat
loss
(including
the water

Coastal
development

Catchment
runoff

High Risk.
Coastal/
inshore and
/estuarine
groups most
exposed due to
habitat loss
and
degradation
resulting from

Medium Risk.
Variable/altere
d catchment
runoff due to
altered flows
and climate
change effects
has potential
to leave sharks
exposed to this

Chapter 2: Critical assessment of science informing the status of grey nurse sharks
Commercial
marine
tourism and
recreational
activity
potential
impact is low.
Recreational
activity Low
Risk.
Recreational
activities in
critical
habitats either
limit activity
or do not
expose sharks
to significant
impacts.

Defence
activities

Commercial
fishing

Recreational
fishing

Ports and
shipping

activities are
well
managed
and limited
in extent,
duration and
geographic
distribution

tend to fish in near
to offshore areas,
most often targeting
larger sharks,
whereas the gillnet
fishery is more
common in inshore
or shallow
nearshore waters
and takes larger
quantities of small
coastal species or
juveniles of large
coastals. Because
many states have
banned gillnetting
in state waters
(usually out to three
nautical miles) the
effectiveness of the
gillnet fleet has
diminished.
Limitations still
exist in the
monitoring of
sharks catches.
Under-reporting
and over-reporting
of some shark
species, and
misidentification of
species occurs in
logbooks. Fishers

year.
The recreational
fishery was, at
one time, a
trophy fishery
targeting
extremely large
sharks and was
prosecuted from
both for-hire
and private boat.
This group of
anglers has been
replaced by
anglers who
target (or
incidentally
catch) smaller
sharks. Large
shark catches
come from
private or
charter boats,
brought about
from the
reduced
abundance of
large sharks in
nearshore
coastal waters.
Anglers have
switched to
‘catch and

Impacts
combine
cumulative
ly with
other
sources of
vulnerabili
ty.
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Bather
Protection
Shark
Control
Program

Climate change

Habitat loss

Coastal
development

Catchment
runoff

physiochemical
environment in
which the
species live
(increases in
ocean
temperature and
ocean
acidification and
altered rainfall
regimes) and
indirect effects
which will
influence the
health and
distribution of
habitats as well
as the
geophysical,
biological and
ecological
processes
occurring within
them (ocean
circulation; ,
temperature, sea
level rise, severe
weather events,
freshwater input
and changed
light regimes).
Unknown if
climate change

column in
which the
species
spends a
significant
amount of
time
‘hovering’
in),
resulting
from
impacts of
climate
change,
catchment
runoff and
coastal
development
(including
ports and
shipping
expansion).

impacts of
coastal
development
(including
ports and
shipping
expansion).

source of
vulnerability.
However,
overall
sensitivity
may be
limited.

Chapter 2: Critical assessment of science informing the status of grey nurse sharks
Commercial
marine
tourism and
recreational
activity

South Africa

Tourism Low
Risk.
Potential
exposure
within certain
high-use
regions diver
tourism is
allowed is
high, but
potential
impact is low
when a code
of conduct is
in place.
Recreational
activity Low
Risk.
Recreational

Defence
activities

Low Risk.
Low
exposure
and
sensitivity
equates to a
low level of
potential
impact.
Defence
activities are
well
managed
and limited
in extent,
duration and
geographic
distribution

Commercial
fishing

Recreational
fishing

may also underreport bycatch over
time as individuals
develop a growing
perception that
those reports result
in increasingly
restrictive
management
regimes.

release’ fishing;
this may also be
influencing the
declining large
coastal and
increasing small
coastal landings
to some extent.
Limitations still
exist in the
monitoring of
sharks catches.

Medium Risk. to
juveniles. Stable
population indicates
this is not
impacting the
species to its
detriment, however
juveniles are still
susceptible to
handline fisheries
which is the main
fishery interacting
with grey nurse
sharks in South
Africa

High Risk. to
juveniles. Grey
nurse sharks are
still allowed to
be caught
recreationally
and kept in
South Africa.

Ports and
shipping

Bather
Protection
Shark
Control
Program

Climate change

Habitat loss

Coastal
development

Catchment
runoff

High Risk.
Coastal/
inshore/
estuarine
groups most
exposed due
to habitat
loss,
(including
the water
column in
which the
species
spends a
significant
amount of
time
‘hovering’
in),
resulting

High Risk.
Coastal/
inshore and
/estuarine
groups most
exposed due to
habitat loss
and
degradation
resulting from
impacts of
coastal
development
(including
ports and
shipping
expansion).

Medium Risk.
Variable/altere
d catchment
runoff due to
altered flows
and climate
change effects
has potential
to leave sharks
exposed to this
source of
vulnerability.
However,
overall
sensitivity
may be
limited.

hotspot

Medium
Risk.
Degree of
exposure is
likely to
increase if
the need
for further
shipping
increases.
Impacts
combine
cumulative
ly with
other
sources of
vulnerabili
ty.
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Very High
Risk.
Due to the
inshore nature
of grey nurse
sharks and
their seasonal
migratory
movements,
they are
regularly
caught in the
shark control
program.
Identification
of any
seasonal
trends and
options that
may facilitate

High Risk. High
degree of
exposure and
sensitivity to the
multi-faceted
impacts of
climate change.
Direct effects
are changes in
the
physiochemical
environment in
which the
species live
(increases in
ocean
temperature and
ocean
acidification and
altered rainfall
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Adaptive
capacity
(Poor,
moderate,
good)
Australia

Commercial
marine
tourism and
recreational
activity
activities in
critical
habitats either
limit activity
or do not
expose sharks
to significant
impacts.

Defence
activities

Good.
Adaptive
capacity to
low levels of
exposure and
sensitivity is
good. Grey
nurse sharks
have been
subjected to
diver impacts
over long term

Good.
Adaptive
capacity to
low levels of
exposure
and
sensitivity is
good.

Commercial
fishing

Poor. Conservative
life histories mean
that sharks and rays
are highly
susceptible to
fisheries overexploitation.
Limited ability to
select for low-risk
species in the most
shark fisheries.
The close proximity

Recreational
fishing

Poor. While
recreational
fishing
techniques are
more selective
for individuals,
post-release
mortality
requires further
investigation.
Grey nurse
sharks are

Ports and
shipping

Poor.
Conservati
ve life
histories
mean that
coastal/
inshore
and
estuarine
groups of
sharks and
rays are
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Bather
Protection
Shark
Control
Program
a reduction in
Grey Nurse
Shark captures
at these
locations is
desirable.

Poor. The
close
proximity of
inshore
aggregation
sites and
migratory
routes along
the coast
makes them
particularly
vulnerable to

Climate change

Habitat loss

regimes) and
indirect effects
which will
influence the
health and
distribution of
habitats as well
as the
geophysical,
biological and
ecological
processes
occurring within
them (ocean
circulation;
temperature, sea
level rise, severe
weather events,
freshwater input
and changed
light regimes).
Poor.
Conservative
life histories
mean that
sharks and rays
have poor
adaptive
capacity to the
physical,
chemical and
ecological
effects caused

from
impacts of
climate
change,
catchment
runoff and
coastal
development
(including
ports and
shipping
expansion).

Poor.
Habitat and
trophic
specificity in
combination
with
conservative
life histories
can mean
that many
sharks and
rays have

Coastal
development

Catchment
runoff

Poor.Habitat
and trophic
specificity in
combination
with
conservative
life histories
can mean that
many sharks
and rays have
poor adaptive
capacity to

Moderate.
Adaptive
capacity to the
physical,
chemical and
ecological
changes that
result from
variable/
altered
catchment
runoff is
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United
States of
America

Commercial
marine
tourism and
recreational
activity
(>30 years)
and are still
occupying
gutters known
to have been
used
historically.

Defence
activities

Good.
Adaptive
capacity to
low levels of
exposure and
sensitivity is
good.

Good.
Adaptive
capacity to
low levels of
exposure
and
sensitivity is
good.

Commercial
fishing

Recreational
fishing

Ports and
shipping

of inshore
aggregation sites to
fishing makes them
particularly
vulnerable.
Reporting of
incidents remains of
greatest concern.

particularly
vulnerable to
gut hook
mortality. The
close proximity
of inshore
aggregation
sites to fishing
makes them
particularly
vulnerable.
Reporting of
incidents
remains of
greatest
concern.
Poor. While
recreational
fishing
techniques are
more selective
for individuals,
post-release
mortality
requires further
investigation.
Grey nurse
sharks are
particularly
vulnerable to
gut hook
mortality. The
close proximity

susceptible
to
cumulative
impacts to
coastal/
estuarine
habitats.

Poor. Conservative
life histories mean
that sharks and rays
are highly
susceptible to
fisheries overexploitation. Since
rapid decline in
population,
recorded species
remains listed as
‘species of
concern’. Limited
ability to select for
low-risk species in
the most shark
fisheries.

Poor.
Conservati
ve life
histories
mean that
coastal/
inshore
and
estuarine
groups of
sharks and
rays are
susceptible
to
cumulative
impacts to
coastal/
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Bather
Protection
Shark
Control
Program
shark control
programs.

Climate change

Habitat loss

Coastal
development

Catchment
runoff

by climate
change.

poor
adaptive
capacity to
habitat
degradation
or loss.

habitat
degradation/lo
ss

largely underdetermined for
most shark
and ray
species.
Inshore/estuari
ne species are
considered
vulnerable.

N/A

Poor.
Conservative
life histories
mean that
sharks and rays
have poor
adaptive
capacity to the
physical,
chemical and
ecological
effects caused
by climate
change.

Poor.
Habitat and
trophic
specificity in
combination
with
conservative
life histories
can mean
that many
sharks and
rays have
poor
adaptive
capacity to
habitat
degradation

Poor.Habitat
and trophic
specificity in
combination
with
conservative
life histories
can mean that
many sharks
and rays have
poor adaptive
capacity to
habitat
degradation/lo
ss

Moderate.
Adaptive
capacity to the
physical,
chemical and
ecological
changes that
result from
variable/
altered
catchment
runoff is
largely underdetermined for
most shark
and ray
species.
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Commercial
marine
tourism and
recreational
activity

South Africa

Good.
Adaptive
capacity to
low levels of
exposure and
sensitivity is
good.

Defence
activities

Good.
Adaptive
capacity to
low levels of
exposure
and
sensitivity is
good.

Commercial
fishing

Poor. Conservative
life histories mean
that sharks and rays
are highly
susceptible to
fisheries overexploitation. While
population appears
to be at relatively
stable rates, the
limited ability to
select for low-risk
species in the most
shark fisheries is
significant.

Recreational
fishing

Ports and
shipping

of inshore
aggregation
sites to fishing
makes them
particularly
vulnerable.
Poor. While
recreational
fishing
techniques are
more selective
for individuals,
post-release
mortality
requires further
investigation.
Grey nurse
sharks are
particularly
vulnerable to
gut hook
mortality. The
close proximity
of inshore
aggregation
sites to fishing
makes them
particularly
vulnerable.

estuarine
habitats.

Poor.
Conservati
ve life
histories
mean that
coastal/
inshore
and
estuarine
groups of
sharks and
rays are
susceptible
to
cumulative
impacts to
coastal/
estuarine
habitats.
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Bather
Protection
Shark
Control
Program

Climate change

Habitat loss

Coastal
development

or loss.

Poor. The
close
proximity of
inshore
aggregation
sites and
migratory
routes along
the coast
makes them
particularly
vulnerable to
shark control
programs.

Poor.
Conservative
life histories
mean that
sharks and rays
have poor
adaptive
capacity to the
physical,
chemical and
ecological
effects caused
by climate
change.

Poor.
Habitat and
trophic
specificity in
combination
with
conservative
life histories
can mean
that many
sharks and
rays have
poor
adaptive
capacity to
habitat
degradation
or loss.

Catchment
runoff

Inshore/estuari
ne species are
considered
vulnerable.
Poor.Habitat
and trophic
specificity in
combination
with
conservative
life histories
can mean that
many sharks
and rays have
poor adaptive
capacity to
habitat
degradation/lo
ss

Moderate.
Adaptive
capacity to the
physical,
chemical and
ecological
changes that
result from
variable/
altered
catchment
runoff is
largely underdetermined for
most shark
and ray
species.
Inshore/estuari
ne species are
considered
vulnerable.

Chapter 2: Critical assessment of science informing the status of grey nurse sharks

Level of
confidence
in
supporting
evidence?
(Poor,
moderate,
good)

Commercial
marine
tourism and
recreational
activity
Good.
Bansemer and
Bennett 2009,
Otway et al.
2009,
Barker et al.
2010,
Cardno
Ecology Lab
2010, Barker
et al. 2011

Defence
activities

Commercial
fishing

Recreational
fishing

Ports and
shipping

Poor.
Limited
published
supporting
evidence.

Good.
NMFS 1996b,
Musick et al. 1993,
Stevens et al. 2000,
Dicken 2006, NSW
Ocean Trap and
Line Fishery: NSW
DPI 2006, Dicken
et al. 2007,
Salini et al. 2007,
Gunn et al. 2008,
Carlson et al. 2009,
Simpfendorfer &
Kyne 2009

Good.
Fisher and
Ditton 1993,
Branstetter et al.
1994,
Burgess et al.
2005
AAT Case
2007,
Cortés et al.
2007
Carlson et al.
2009
Bansemer and
Bennett 2010
Lynch et al.
2010

Poor.
Limited
published
supporting
evidence.

Bather
Protection
Shark
Control
Program
Good.
Davies and
Joubert 1966,
Bass et al.
1975, Cliff et
al. 1989
Patterson
1990,
Krogh and
Reid 1996,
Pollard et al.
1996

Climate change

Habitat loss

Coastal
development

Catchment
runoff

Moderate.
Chin & Kyne
2007, Chin et al.
2010

Good.
Stevens et
al. 2005b,
Chin &
Kyne 2007,
Knip et al.
2010

Good.
Hutchings et
al. 2005,Chin
& Kyne 2007,
Knip et al.
2010;

Moderate.
Hutchings et
al. 2005,Chin
& Kyne 2007,
Knip et al.
2010;

* Coastal/inshore and freshwater/estuarine sharks are amongst the most vulnerable groups of sharks and rays within the coastal and adjacent waters. Coastal habitats (rivers, estuaries,
seagrasses, mangroves and wetlands) are under increasing pressure from human activities. The human population of Australia is concentrated along the eastern and southeastern coasts which
is also where the critically endangered east coast population of grey nurse sharks resides. Predicted strong population growth means that the intensity of activity and development in coastal
zones is likely to persist.
# - Criteria (likelihood and consequence) for determining the risk of exposure and sensitivity of grey nurse sharks in Australia, United States of America and South Africa against each source
of vulnerability are based on those published in Appendix 4 of the Great Barrier Reef Outlook Report 2009.
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2.3.3 Risk Assessment Summary
A range of threats to the long term survival of the grey nurse shark are highlighted in
the risk assessment (Table 2.6). The principal threats as currently identified are:


Being caught accidentally or illegally (incidental capture) by commercial and
recreational fisheries and;



Mortality related to shark control activities

Other potential threats to the species include the impacts from habitat degradation
including the water column in which the species spends a considerable amount of time
‘hovering’ at key aggregation sites, climate change and the effects of cumulative
impacts from increasing human populations (Table 2.6).
Section 1.1.2 identified the objectives as set out in IPOA–Sharks and that which were
subsequently adopted through the NPOAs in two of the three assessed locations, namely
the United States of America and Australia. While South Africa does not have an
NPOA in place, management procedures to protect and manage the grey nurse shark are
evident and have been assessed accordingly.
The following actions in accordance with the objectives provide a snapshot of
management processes undertaken in the protection of grey nurse sharks in all study
areas.
Objective 1: To ensure that shark catches and non–target fisheries are sustainable.
South Africa is the only country with a population analysis indicative of self sustainable
rates for grey nurse sharks (Dicken 2006). While the Australian west coast population is
largely unknown, it is assumed stable (Cavanagh et al. 2003, McAuley et al. 2009,). The
Australian east coast population is well below that which is required for self
sustainability (Bansemer and Bennett 2009, Cardno Ecology Lab 2010). Data analysed
in the U.S. conclude the grey nurse shark remains as a ‘species of concern’ despite
records indicating it is not targeted and the population has remained stable since its
initial depletion (Musick et. al 1993, Carlson et al. 2009). Analyses in the U.S. concurs
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low sample size and low reproductive potential require the grey nurse shark continue to
be monitored.
Objective 2: To assess threats to shark populations, determine and protect critical
habitats and implement harvesting strategies consistent with the principles of biological
sustainability and rational long – term economic use.
The grey nurse shark remains protected from fishing activities (except the South African
recreational fishery) in the three locations assessed. Australia was the only study site
with a management plan (recovery plan) specifically for the protection of grey nurse
sharks. As Australia is the only country assessed where the population of grey nurse
sharks is considered critically endangered, this was not inconsistent with this objective.
Although identified, many known juvenile habitats remain unprotected in South Africa
and U.S. (Dicken et. al 2007, NMFS 2010). Australia is the only country assessed where
identified critical habitat has been protected (Table 2.2 and 2.3, Section 2.3).
Objective 3: To identify and provide special attention, in particular, to vulnerable or
threatened sharks.
The species is fully protected by law from all commercial fishing and recreational
fishing except in South Africa. Australia was the only study site which has a
management plan (recovery plan) in place specifically for the grey nurse shark (Section
3.1.3).
Objective 4: To improve and develop frameworks for establishing and coordinating
effective consultation involving all stakeholders in research, management and
educational initiatives within and between States.
South Africa and U.S have long–term cooperative monitoring programs in place which
involve the community and scientists in the ongoing protection of sharks. These
programs help to involve and educate the public in the protection of grey nurse sharks
(Dicken 2006, Carlson et al 2009).
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Australia recently developed a protocol, in consultation with relevant stakeholder
groups, for estimating and monitoring the critically endangered east coast population of
grey nurse sharks (Cardno Ecology Lab 2010).
Several initiatives by the Australian and State governments were aimed at recreational
and commercial fishers and divers to increase the awareness of the protected status of
grey nurse sharks (Environment Australia 2002). Activities have included: the release of
protected species identification guides, which included the grey nurse shark. The guides
also contain guidelines for reporting interactions; Australian Fisheries Management
Authority (AFMA) developed a Protected Species Interactions Reporting and
Communications Strategy to ensure that commercial fishers knew of their obligations
under the EPBC Act, and to promote reporting of protected species interactions in
fisheries; NSW Industry and Investment distributed a range of brochures, posters, fact
sheets and stickers to all commercial fishers, and put them on display at fishing outlets,
local councils and their website. Signs were also installed at every major boat ramp
within the vicinity of the NSW critical habitat areas detailing the critical habitat areas
and the regulations for fishing and diving within these sites; Queensland distributes
educational materials at boat shows, dive shops and customer service centres, through
government websites, media releases and in information notices provided with marine
park permits. A protected species education program was also developed and
implemented.
Objective 5: To minimise unutilised incidental catches of sharks.
Sharks caught and killed in the bather protection programs of Australia and South
Africa are retrieved and utilised for research purposes where possible (Bass et al. 1975,
Cliff et al. 1989, Krogh and Reid 1996; Pollard et al. 1996).
Objective 6: To contribute to the protection of biodiversity and ecosystem structure and
function.
Australia is the only country assessed whereby identified critical habitat has been
protected (Table 2.2 and 2.3). While the species is fully protected by law from all
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commercial fishing and recreational fishing (except in South Africa), there are no
designated protected areas in the U.S. and South Africa.
Objective 7: To minimise waste and discards from shark catches in accordance with
Article 7.2.2 of the code of conduct for responsible fishing (develop use of selective,
environmentally safe and cost–effective fishing gear and techniques, FAO 1995).
Studies indicate that grey nurse sharks are susceptible to incidental hooking by many
fishing methods and types of fishing gear (AAT case 2007, Bansemer and Bennett
2010). Consequently, restricting certain types of fishing methods and gear types and
allowing others (i.e. trolling and drifting) may not reduce the current hooking rate. Grey
nurse sharks are still caught as bycatch in all three study areas (Dicken 2006, Carlson et
al. 2009, Bensley et al. 2009).
Objective 8: To encourage full use of dead sharks
Grey nurse sharks have never been specifically targeted by any fishery in South Africa
and the limited data available indicates that it is rarely caught as a bycatch, with the
exception of the commercial handline fishery (Dicken 2006). However as sharks are
often discarded at sea or simply recorded as “unspecified shark”, there remains a high
level of non-reporting in deep sea fisheries.
Incidentally caught and killed grey nurse sharks in the bather protection programs of
Australia and South Africa are retrieved and utilised for research purposes where
possible (Bass et al. 1975, Cliff et al. 1989, Krogh and Reid 1996; Pollard et al. 1996).
Australian and state governments have released protected species identification guides
which include the grey nurse shark contain guidelines for reporting interactions and a
Protected Species Interactions Reporting and Communications Strategy to ensure that
commercial fishers knew of their obligations under national law.
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Objective 9: To facilitate improved species–specific catch and landings data and
monitoring of shark catches
The species is still caught as bycatch despite it being fully protected by law from all
commercial fishing and recreational fishing (except in South Africa).
Grey nurse sharks have never been specifically targeted by any fishery in South Africa
and the limited data available indicates that it is rarely caught as a bycatch, with the
exception of the commercial handline fishery (Dicken 2006). However as sharks are
often discarded at sea or simply recorded as “unspecified shark”, there remains a high
level of non-reporting in deep sea fisheries.
Australian Fisheries Management Authority (AFMA) developed a Protected Species
Interactions Reporting and Communications Strategy to ensure that commercial fishers
knew of their obligations under the EPBC Act.
Incidental capture of grey nurse sharks by commercial and recreational fishers is a
major threat to the eastern Australian grey nurse shark population (Environment
Australia 2002, AAT Case 2007, Bansemer and Bennett 2010). Incidental capture may
include grey nurse sharks that are caught and killed at the time of capture, or those that
are incidentally hooked and released, only to die some time later (cryptic mortality).
An intensive observer-based research project specifically addressing the targeted largeshark fishery in NSW was undertaken during 2008/09 (Macbeth et al. 2009). Ongoing
development of this initiative is still required and is a work–in–progress for the NSW
government.
While long–term monitoring programs exist in the U.S. and South Africa, data sets can
be problematic due to inherent biases in their application during trend analysis (Dicken
2006, Carlson et al. 2009).
Objective 10: To facilitate the identification and reporting of species–specific biological
and trade data
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Several initiatives by the Australian and State governments to increase the awareness of
the protected status of grey nurse sharks have included: the release of protected species
identification guides, which contain guidelines for reporting interactions; Australian
Fisheries Management Authority (AFMA) developed a Protected Species Interactions
Reporting and Communications Strategy to ensure that commercial fishers knew of
their obligations under the EPBC Act, and to promote reporting of protected species
interactions in fisheries. A protected species education program was also developed and
implemented.

2.3.4 Concluding Remarks on Benchmarks
The outlined actions to address objectives as identified by the original IPOA–Sharks
have been met to varying degrees depending on the respective study area. Consistent to
all locations, grey nurse sharks have been provided full protection from commercial
fishing activities and to a large degree recreational fishing (with the exception of South
Africa). Furthermore, acknowledgment of the species low rate of recovery, once stocks
have been depleted, remains an area of concern in all locations reviewed (Musick et al.
1993, Pollard et al. 1996, Otway and Burke 2004, Dicken 2006, Bansemer and Bennett
2009, Carlson et al 2009, Cardno Ecology Lab 2010), and grey nurse sharks
subsequently receive a degree of ongoing attention through monitoring programs and
research. To this end, it is considered that the objectives have correctly identified the
major areas for consideration in management of grey nurse sharks more generally.
However, with regard to their ongoing protection and management, the science has
identified areas whereby further specific measures should be implemented, but have not
been progressed to date.
New specific measures that remain consistent with the original objectives of the IPOA–
Sharks are considered necessary for all study areas. While this is of particular relevance
in Australia where the east coast population is recognised as critically endangered, the
limited assessments undertaken in the U.S also suggest further measures may be
required to ensure the species ongoing longevity in the North–west Atlantic region. As
the success of recovering the east coast Australian population has proven difficult to
achieve to date and is of ongoing concern to those charged with its protection, a more
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proactive or precautionary approach is considered desirable and pertinent to managing
species with such low intrinsic rates of recovery.
To this end, proposed measures include: stricter management of known nursery sites,
and where appropriate total closure to fishing during important seasonal aggregation
sites (such as pupping and/or gestation sites where known). The practical value of
spatial protection under these parameters will be difficult to confirm pre-implementation
however, research has inferred that mature female grey nurse shark have retained less
fishing gear following long periods (up to 10 months) within protected areas during
gestation (Bansemer and Bennett 2009, 2010). Furthermore, as juveniles are considered
the most critical age class in terms of population stability/recovery, are less migratory
and the definition of their nursery sites is becoming better understood (Smale 2002,
Otway et al. 2004, Dicken et al. 2007, Bansemer 2009, Kinney and Simpfendorfer 2009,
Cardno Ecology Lab 2010), it is considered additional action taken to ensure such sites
are concurred as quickly as possible, and subsequent protection afforded to the grey
nurse shark during these important life stages is implemented.
From the risk assessment conducted (Table 2.6), incidental hook mortality, from both
commercial and recreational fishing activities, remains a significant issue for the grey
nurse shark, as well as bather protection mesh nets. While the migratory nature of this
species infers fishing related mortality will be difficult to reduce, further action to
encourage reporting of any instance of interaction with grey nurse sharks along the east
coast of Australia should be a priority for any management plan, as well as
consideration for incentives to achieve this.
Ultimately, however, it will be the progressive attitude of commercial fishers with
respect to the changing levels of responsibility and accountability required from both
fishers and fisheries managers now and in the future that will be the key to making the
necessary progress in this area. Attitudinal change is often slow, nevertheless
encouraging responsible practice is of paramount importance to the ongoing
management of species such as the grey nurse shark.
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While the grey nurse shark remains globally vulnerable on the IUCN Red–List, the
importance of retaining healthy regional populations such as that in South Africa is of
ever increasing importance (Dicken 2006). The large number of "data-deficient"
species, itself a consequence of the difficulty and high cost of sampling underwater
creatures, requires close monitoring to ensure dramatic declines such as those evident in
grey nurse shark populations, do not continue to occur elsewhere (Dicken 2006,
Bensley et al. 2009, Carlson et al. 2009). The IUCN Red List assessments of the world's
vertebrate species indicate a net trend towards heightened risk of extinction. However,
IUCN also noted this trend would have been more marked in the absence of
conservation actions (VIMS 2010).
In contrast to pelagic species such as whale sharks and white sharks that may cross
ocean basins, mandating cooperative international efforts for conservation, these
findings highlight the need for the grey nurse shark to be managed regionally (Stow et
al. 2006, Ahonen et al. 2009).
While there are nations with large shark catches and NPOA which do not require full
catch reporting, do not perform routine stock assessments, and do not have any
meaningful shark management measures in place (Lack and Sant 2011), this was not the
case for the locations investigated during this research, despite one country not having
an NPOA.
Although improvements are recommended, the science has not always provided a clear
pathway to management outcomes. A precautionary approach taken in these instances
will continue to be of greatest value, while known threats are still occurring. What is
already known about the populations of grey nurse sharks at each of the sites should be
used more readily and directly to inform management as recommended. Without further
conservation measures the grey nurse shark’s predicament will likely move closer
towards extinction regionally. This is of particular importance for the east coast
population of Australia where the species is already identifed as critically endangered.
The objectives identified in the IPOA–Sharks have been addressed for grey nurse shark
species in the study areas where an NPOA is in place to some extent. However, the
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disparate and disconnected nature of an NPOA in highlighting specific needs, such as
actions to address recovery plans and endangered/protected species listing, appears to be
a common theme amongst the locations reviewed. The lack of guidance at this level
may indicate the lack of outcome at the levels where laws are enforced.
Understanding population dynamics of vulnerable species is of paramount importance
and should be encouraged for all protected sharks. Simply listing a species and
prohibiting its take is not sufficient for aquatic and migratory species (within national
jurisdiction) such as the grey nurse shark. This is particularly the case when a
population such as that of the east coast of Australia is accepted as non self–sustaining.
Chapter three considers the effectiveness of governments in policy development within
the context of the IPOA–Sharks and respective NPOAs. The critical role of stakeholders
is also addressed and highlighted further in Appendix 1.
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Chapter 3 Critical assessment of policy and
legislative regimes in conservation and
management of grey nurse sharks
3.1 Elasmobranch management practices and legislation within the
context of respective national fisheries and environment
protection administrations
Despite being listed as globally Vulnerable on IUCN Red–List of Threatened Animals,
the degree of protection afforded to the grey nurse shark around the world is limited and
variable (Pollard et al. 1996, Dicken et al. 2006, Carlson et al. 2009, IUCN 2010). In the
North–west Atlantic, grey nurse sharks were placed on the protected species list in
1997. In Australia, full protection from all recreational and commercial fishing was
implemented following the species vulnerable listing on Schedule 1 part 2 of the
Endangered Species Protection Act in 1997. Since then the east coast population has
been upgraded to critically endangered under the Environment Protection and
Biodiversity Conservation Act 1999. In South Africa, the grey nurse shark was
decommercialised through the Marine Living Resources Act in 1998, however
recreational fishers can still catch and keep one shark per person per day (DAFF 2010).
The need to implement action once risk has been determined is often difficult to
communicate until evidence is deemed unequivocal by the broader community. In the
case of the grey nurse shark, this had led to some populations potentially becoming
irrevocably impacted (IUCN 2010, Cavanagh et al. 2005). Even with its status as a
protected species for over 25 years, the recovery of the grey nurse shark off the east
coast of Australia remains uncertain. Importantly, the primary threat to this population’s
ongoing survival, incidental hook mortality from fishing activities (Environment 2002,
Bansemer and Bennett 2010), is still continuing in and around sites known to be
critically important to the species (NSW Industry and Investment 2010).
Mandated in environment conservation legislation at the international and national
level, the precautionary approach or principle, (Report of the United Nations
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Conference on Environment and Development (Rio De Janeiro, 3-14 June 1992), Annex
I, Principle 15, states:
“In order to protect the environment, the precautionary approach shall be
widely applied by States according to their capabilities. Where there are
threats of serious or irreversible damage, lack of full scientific certainty
shall not be used as a reason for postponing cost-effective measures to
prevent environmental degradation”.
Underpinning principle 15 is the recognition that governments sometimes need to deal
with scientific uncertainty when deciding how to respond to risks to the environment.
As reflected in the IUCN Red–List of Threatened Animals the grey nurse shark is
classified as globally vulnerable, which means it faces a high risk of extinction in the
wild in the medium term future (Table 2.2, Figure 3.1) (Cavanagh et al. 2003). A
vulnerable category is applied when an observed, estimated, inferred or suspected
reduction in a population of at least 20 percent over the last 10 years or three
generations has occurred (Cavanagh et al. 2003). More recently, the vulnerable status
has been upgraded to Critically Endangered for the south–west Atlantic and the eastern
Australian populations where the species is now considered to be facing an extremely
high risk of extinction in the wild (Cavanagh et al. 2003, Chiaramonte et al. 2007).
While acknowledged as a high risk species by the IUCN at a global scale, a lack of
scientific data and the consequential precautionary approach required by managers,
continues to hamper efforts towards robust conservation outcomes (section 3.3).
Figure 3.1 highlights the limited global distribution of grey nurse sharks. On the IUCN
Red–List of Threatened Animals the species is listed as vulnerable in the North-west
Atlantic, with a Near–Threatened category applied to the South African population. In
Australia the east and west coast populations are considered distinct and disjunct and
have been afforded Critically Endangered and Near–Threatened categories respectively
(Cavanagh et al. 2003).
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Figure 3.1: World distribution map for the grey nurse shark (FLMNH 2010)
The legislative regimes and management policies in place for the protection of grey
nurse shark populations have been identified at three locations: the United States of
America (North–west Atlantic population), South Africa and the east and west coast of
Australia. The laws that protect, and the policies that assist the management of this
species can be divided into two major categories: conservation approaches that include
the listing of species and requirements for habitat protection; and fisheries regulations.
These specific categories will be addressed in an attempt to highlight the difficulty, gaps
and overlaps in the current governance regime in achieving improved shark
conservation, particularly where it relates to grey nurse sharks.
Although ongoing management and legislation has been afforded to the protection of
grey nurse sharks, a decline in global populations continues (IUCN 2010). The various
management and legislative regimes and their effectiveness in achieving robust
conservation outcomes for grey nurse shark populations in three locations: North–west
Atlantic, South Africa and Australian is further discussed.
The following section reviews the policies, practices and legislation in place within the
context of threatened, endangered and protected grey nurse shark populations, and the
respective national fisheries and environment protection administrations in which they
are managed.
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3.1.1 United States of America
3.1.1.1 Fisheries legislation and governance
The National Marine Fisheries Service National Oceanic Atmospheric Administration
(NOAA Fisheries) manages the commercial and recreational shark fisheries in the
Atlantic Ocean, including the Caribbean Sea and the Gulf of Mexico. Management of
North–west Atlantic shark populations shark populations is made difficult due to
biological complexities and political sensitivities. Unlike many other managed U.S.
fisheries which address a single species, 39 species of sharks are involved in the harvest
(NMFS 2010). Although different strategies are needed for management of individual
species because of differing life history characteristics, the group, which includes the
grey nurse shark, is managed as a whole (Shotton 1999, NMFS 2010).
While there is little reliable information available on the characteristics of recreational
anglers who target or catch sharks, a substantial recreational fishery also exists
throughout the Atlantic region as well as in state-controlled waters (NMFS 1996).
Approximately 14 percent of commercial fishing and 64 percent of recreational fishing
occurs within the state jurisdiction (inside of three nautical miles) (NMFS 1996).
In the Pacific Ocean, NOAA Fisheries works with regional fishery management
councils and is developing shark management measures. The agency is mandated by
Congress under the Magnuson-Stevens Fishery Conservation and Management Act
1998 (MSA) to conduct stock assessments, monitor the species abundance of sharks,
and implement fishery regulations that maximize the benefits of sharks as a resource for
humans while also ensuring that shark populations are not depleted (NOAA 1996).
The general purpose of the MSA is to conserve and manage the fishery resources found
off the coasts of the U.S and all regulations promulgated to meet this goal must be
consistent with ten National Standards. In summary, those standards outline that
management measures shall:
i.

Prevent overfishing while achieving optimum yield from each fishery

ii.

Be based on best scientific information available

iii.

Manage a stock as a unit throughout its range
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iv.

Not discriminate between States, and any allocations or assignments will be fair
and equitable among user groups

v.

Consider efficiency in the utilisation of fishery resources

vi.

Allow for variations among fisheries, fishery resources, and catches

vii.

Minimise costs and avoid duplication

viii.

Consider the importance of fishery resources on the fishing community to
provide for the sustained participation of such communities while minimising
adverse economic impact on such communities

ix.

Minimise bycatch or mortality on unavoidable bycatch, and

x.

Promote the safety of human life at sea.

The MSA specifically outlines a policy and goal for fishery management of resources
under federal jurisdiction of the U.S Management plans produced in response to the
MSA are usually driven by the need to meet National Standard No.1 - to prevent or
reverse overfishing in an existing fishery. However, management plans must also
address each of the national standards, which include provisions ensuring equity of
resource access among user/interest groups, and efficiency of the fishery and
management costs (Shotton 1999).
Shark fishing has been regulated in Florida since 1992 with a ‘one-fish-per-person/twofish-per-vessel’ daily bag limit for all recreational and commercial harvesters, and a
prohibition on nearly two dozen overfished or rare shark species, including a ban on
shark finning. Nevertheless, sharks in Florida waters are still threatened by commercial
fishing, fueled by the Asian demand for shark fin soup (NMFS 1996).
About 90 percent of U.S. Atlantic large coastal shark landings comes from the southeastern region National Marine Fisheries Service (NMFS 1996). While the majority of
these sharks are taken by longline gear in the bottom longline fishery, they are also
caught in the pelagic longline fishery, the drift gillnet fishery, and the shark handgear
fishery.
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3.1.1.2 Overview of Fisheries Management Plans for Sharks
Shark fishery management in Federal waters of the Atlantic Ocean, Gulf of Mexico, and
Caribbean Sea (excluding dogfishes, skates, and rays) is the responsibility of the
Secretary of Commerce (Shotton 1999). All management measures must comply with
numerous laws, such as the Endangered Species Act, the Marine Mammal Protection
Act, and the Regulatory Flexibility Act, in addition to the MSA.
On 26 April 1993, the National Marine Fisheries Service (NMFS) implemented a plan
to manage American shark fisheries of the Atlantic Ocean, Gulf of Mexico, and
Caribbean Sea. The plan included the following features:


Annual commercial quotas, which are divided into half- yearly quotas.



Provisions for closing a fishery for a species group when the semi-annual quota
is met.



Catch limits for recreational anglers.



Permit requirements for commercial vessels that catch sharks.



A requirement that vessels land fins in proportion to carcasses (effectively
prohibiting the practice of shark finning).



A requirement that when sharks are not kept, they are released in a manner that
ensures the probability that they will survive.

The law set forth by NMFS placed limits on 22 species of large coastal sharks, seven
species of small coastal sharks, and 10 pelagic species of sharks. However, as a yearly
catch limit of 5.4 million pounds of sharks still failed to stop declining shark
populations, in the spring of 1997, NMFS cut the quota of large sharks and limited the
catch of small coastal sharks. Commercial harvest of grey nurse sharks (Sand Tiger
Sharks) was subsequently banned in recognition of their extremely low reproductive
capacity and overfished status in parts of their range. NMFS further implemented a
prohibition on directed fishing for, possession of, or sale of, grey nurse sharks and
determined that implementing a catch-and-release only requirement should have little
impact on the existing recreational fishery, but would help to ensure viable population
levels. The prohibition was seen as an example of interactive, proactive management
measures to prevent potential overexploitation and help ensure long-term health of these
populations (Stone et al. 1998).
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The prohibition by NMFS of possession of grey nurse sharks in the commercial and
recreational fisheries, afforded the species the maximum protection possible within its
fisheries management jurisdiction.
At the time of its implementation, the FMP intended total allowable catch (TAC) set for
large coastal sharks, to be adjusted upward at 80 percent of the annual surplus
production. This strategy was predicted to allow for a population increase leading to a
return of the natural maximum sustainable yield by the year 2000. The FMP restricted
sport fishers to two sharks per boat per trip for combined large coastal and pelagic
sharks, and five sharks per person per day for small coastal sharks. Sale of
recreationally-caught sharks was also prohibited. "Finning" of sharks was prohibited for
both commercial and sport fishermen and a system of data collection and reporting
system was partially implemented (Shotton 1999, NMFS 1997).
Despite management arrangements being in place for three years, the slow life history
patterns of most sharks made it difficult to determine the effect these measures had had
on large coastal complex. At the time an analysis of catch rates indicated that several
large coastal shark species, including the grey nurse shark, had declined by over 50
percent from the 1970's to mid 1980's. Although the NMFS could not statistically
implicate the FMP, it was determined that reducing fishing mortality by 50 percent
would aid the overall recovery process (Shotton 1999). Accordingly, the large coastal
shark quota and the recreational bag limit were reduced. Five species, including the grey
nurse shark, were placed on a prohibited species list.
While there was little controversy concerning the specific objectives of the FMP, the
actual measures that were implemented to meet these objectives, and the ramifications
of those measures to the fishing community, did attract criticism (Shotton 1999). The
proposal aimed to reduce both recreational and commercial catches to address the
activities’ apparent impact on shark populations. A lack of biological and population
information for many species of sharks at this time meant a precautionary management
approach (consistent with the IPOA–Sharks guidelines) was undertaken (NMFS 1997).
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Although intentions at this time were genuinely aimed at conserving and rebuilding
stocks, following intensive scrutiny, the plan was acknowledged to have vastly
underestimated the potential for the recovery of shark species. Increased awareness of
this shortcoming was highlighted by the scientific and conservation communities.
Subsequently modifications to the original plan were undertaken (NMFS 1997).
In 1996 the MSA was amended with three new national standards as well as significant
revisions of existing national standards. These new national standards focused on
reducing bycatch, identifying and protecting essential fish habitat, and protecting human
safety at sea (NMFS 1997), which subsequently led to NOAA Fisheries beginning the
process of creating a rebuilding plan for large coastal sharks. The most notable
improvement for prohibited species such as the grey nurse shark was the proposed
identification and protection of essential fish habitat.
In 1999 the Highly Migratory Species (HMS) division of NMFS published the new
shark FMP (HMS FMP) which combined sharks, billfish and tuna (NMFS 2005). The
final HMS FMP, contained substantial analyses of socio-economic impacts, habitat
requirements, non-target catches and discards, and the adoption of the precautionary
approach. Through the implementation of this plan (under which the grey nurse shark is
managed) the commercial fishery became a limited access fishery, with 14 additional
species placed on the prohibited species list and the recreational limit was again
reduced. For species where no new information was available, several precautionary
measures to ensure that these species do not become depleted and that directed fisheries
and/or markets do not develop were also implemented. However, despite these efforts
stock assessments undertaken in 2002 showed that the large coastal complex was overfished, and over-fishing was still occurring (NMFS 2006).
Despite the stock assessment findings of 2002, achieving robust conservation outcomes
for shark management has continued to improve regardless of historical rejections of the
precautionary measures embedded in the first Atlantic shark FMP of 1993 (Cortes and
Neer 2008). Management of shark fisheries in the U.S has progressed with the US
harvest of Atlantic sharks regulated by commercial quotas and trip limits, recreational
bag limits, fishery closures, prohibited species, prohibition of finning, and mandatory
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reporting requirements. Scientists, fishermen and conservationists are now considered to
work together to create plans that allow fishermen to sustainably fish and considerable
progress has been made to this end, Within this context, measures such as mandatory
commercial permitting and reporting have been implemented and significantly reduced
the proportion of catch reported as unclassified. Further, an increased number of
comprehensive

assessments,

including

fishery–dependant

surveys,

nursery

identification and tagging studies have all been incorporated into stock assessments to
some degree, as well as some demographic modeling (Cortes and Neer 2008).
While it is considered improvements to shark managed fisheries in the U.S will have
positive repercussions for non–directed species such as the grey nurse shark, the
effectiveness of these changes is difficult to ascertain without a stock assessment
benchmark. Although the precautionary approach was rejected in 1993 to some extent,
increased awareness of shark vulnerability at the global scale suggests caution
surrounding any targeted shark fishery should be closely adhered to.
However, with the recent signing of a Memoranda of Understanding - sharks (MOU) by
the U.S. and other members of the Convention on the Conservation of Migratory
Species of Wild Animals (CMS), a similar approach to the conservation of sharks at the
national level may be possible. Currently, the MOU is aimed at increasing international
coordination on action to protect migratory species and highlights the role of states to
take measures to improve the conservation status of sharks using an ecosystem and
precautionary approach. This includes the establishment of conservation plans, which
are required to be attached to the MOU. As the MOU only applies to species listed
under CMS, the grey nurse shark, although considered highly migratory in its range,
would not receive direct benefits from the MOU. Under this directive an assessment of
the North–west Atlantic stock, which is managed as highly migratory, may provide the
opportunity for assessment of grey nurse shark stocks, without the species actually
being transferred to a protected species listing.
This point is particularly important for grey nurse shark populations in the North–west
Atlantic as although the species remains listed as a ‘species of concern’ and is
prohibited catch from both commercial and recreational fishing, a program exists where
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aquariums and collectors for aquariums can still request to harvest a limited number of
animals. Grey nurse sharks are one of the species that is often requested, although the
numbers collected each year are limited (NMFS pers. comm. 2010). Ascertaining stock
status could have implications for the ongoing aquarium collection trade.

3.1.1.3 Environment legislation and habitat protection
As identified in the 1996 amendment to the MSA, the NMFS are required to work with
other federal agencies to conserve, enhance and identify essential fish habitat for species
managed in FMPs. Essential fish habitat (EFH) is the habitat necessary for managed
fish to complete their life cycle, and therefore contribute to the sustainable harvest of a
fishery. The NMFS has interpreted through regulation that EFH must be described and
identified for each federally managed species at all life stages for which information is
available. Currently there are approximately 1000 managed species (NOAA 2010). As a
result, whenever federal agencies authorise, fund, or carry out actions that may
adversely impact the habitat, they must consult with NMFS regarding the impact of
their activities. While NMFS must provide the consulting federal agency with
conservation recommendations for any action that would adversely affect the essential
fish habitat, these are advisory only (NOAA 2010).
Although habitat identification has been undertaken and described for grey nurse sharks
consistent with the MSA, no nursery sites or specific habitat areas dedicated to their
protection are in place under federal legislation (NMFS 2010). The Federal habitat
protection mechanism does not account for species unless they are listed on the
Endangered Species Act (ESA).
Critical habitat is designated for the survival and recovery of species listed as threatened
or endangered under the ESA. Critical habitat includes those areas occupied by the
species, whereby physical and biological features are found to be essential to the
conservation of an ESA listed species. The identified species may require special
management considerations and/or protection (NOAA 2010), and NMFS provides
mandatory terms and conditions or reasonable measures to other Federal agencies to
this end (NOAA 2010).
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Most sharks have specific mating areas where aggregations of individuals occur. If
these can be identified by fishers, they easily can be severely overfished during mating
season. Nursery areas are located in inshore shallows or estuaries for most commercial
species (FLMNH 2010). Although larger individuals are generally found in deeper
offshore waters, the grey nurse shark often aggregates in inshore rocky reefs or islands
(at depths of 10 – 40 metres) throughout its various life history stages (Otway and
Burke 2004, Dicken 2006, Last and Stevens 2009). Many inshore nursery areas are
threatened by human development, pollution, and commercial and sport fishing. These
areas are fished extensively by inshore longliners and shrimp trawlers, where sharks
become discarded bycatch (FLMNH 2010). Research has confirmed estuaries to be an
important component of the nursery habitat for grey nurse sharks off the east coast of
America, due to the abundance of food and reduced predatory pressures (Gilmore
1993).
Inshore nurseries are not covered by the federal management plan, so they must be
regulated state-by-state. Florida and Texas are two states that have actively protected
inshore nursery areas through regulations. However, grey nurse sharks are not
considered a dominant species in Florida waters (FFWCC 2010). Nevertheless, Florida
regulations should serve as a model for other states through their limiting of catch to
one shark per person per day and two sharks per boat, as well as prohibiting the practice
of removing fins after capture without retaining the carcass for consumption (FLMNH
2010).
The grey nurse shark remains a species managed under federal fisheries legislation due
to an uncertain stock status and consequential lack of ESA application. Although
identified as a candidate for ESA listing, environment protection beyond identification
is unlikely without stock status confirmation and transfer to ESA. The species remains a
‘species of concern’ with an ‘unknown’ stock status application in the North–west
Atlantic.
As noted in Branstetter and Burgess (1997), the benefits of additional alternative
management policies such as near–shore nursery ground closures, could effectively
reduce mortality to a level that would support stock rebuilding, while not affecting the
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fisheries to such a great extent. If such actions can be implemented, they would better
meet the appropriate national standards for fisheries management, including those that
mandate: using the best available information; consider efficiency in using the resource;
minimise costs to the fishery and management; and consider the importance of the
resource to the fishing community.

3.1.1.4 Issues identified in the current regimes
While uncertainties about the status of grey nurse sharks remain evident in current
management applications (Carlson et al. 2009), very little catch information is available
for a comprehensive stock assessment. Although NMFS have recently been moving
away from assessments that included the entire ‘large coastal sharks complex’ towards a
more targeted species-specific approach, stocks that have already been individually
assessed are generally stocks that are fairly important in either commercial or
recreational fisheries. These are also stocks where enough information both in terms of
catch and biology are available (NMFS pers. comm. 2010).
The overarching HMS FMP combines sharks (including the grey nurse shark) under the
banner of ‘Highly Migratory Species’. However, the genetic diversity of all six
populations studied by Ahonen et al. (2009) is considered low. As the North–west and
South–west Atlantic populations are globally listed as separate populations, it may be
worthwhile to reconsider the definition of highly migratory under relevant legislation
for species such as the grey nurse shark that are predominantly coastal dwellers
(although migratory along the coastal fringe).
Without an international agreement such as CMS, that affords protection to migratory
species beyond that of national jurisdiction, grey nurse sharks are potentially open to
insufficient management direction under the respective national authorities, which have
no obligation to consider anything further than their own boundaries. The overarching
IPOA–Sharks/NPOA does not need to concur with neighboring nations, nor with
managing globally disjunct populations such as the grey nurse shark, despite it being
acknowledged as globally vulnerable.
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In the U.S as an overfished declaration is concurred, a rebuilding plan is subsequently
put in place. As the grey nurse shark has not historically been important in either
commercial or recreational fisheries, and with over 40 stocks to assess (NMFS pers.
comm. 2010), it is unlikely a robust assessment of the North–west Atlantic population
will occur anytime soon. While a precautionary approach has been applied to some
degree, confirming the status of the North–west Atlantic will assist with the best
approach for management in the future. This will also dispel uncertainties associated
with inadequate application of appropriate (best available) science.
A plan action specific to the North–west Atlantic population of grey nurse sharks is not
in place because an assessment indicating the stock is overfished has not been
ascertained with any certainty (Musick et al. 1993, Carlson et al. 2009). Consequently,
the status of the stock remains "unknown" (NMFS 2010).
It appears the management measures afforded to the grey nurse shark will be difficult to
change unless confirmation of the stock is instigated. This is of particular concern given
the recent heightening of the South–west Atlantic population to Critically Endangered
on the IUCN Red – List of threatened animals. This listing is primarily due to a lack of
knowledge on the species stock status and subsequent lack of appropriate management
regimes in place (Cavanagh et al. 2003).

3.1.1.5 National Oceans Policy
In 2009, President Obama established the Interagency Ocean Policy Task Force
(WHCEQ 2010). The Task Force was charged with developing recommendations to
maintain healthy, resilient, and sustainable ocean, coasts, and Great Lakes resources for
the benefit of present and future generations. The Task Force recommendations purport
to provide: (1) the Nation’s first ever National Policy for the Stewardship of the Ocean,
Coasts, and the Great Lakes; (2) a strengthened governance structure to provide
sustained, high-level, and coordinated attention to ocean, coastal, and Great Lakes
issues; (3) a targeted implementation strategy that identifies and prioritises nine
categories for action that the U.S should pursue; and (4) a framework for effective
coastal and marine spatial planning (CMSP) that establishes a comprehensive,
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integrated, ecosystem-based approach to address conservation, economic activity, user
conflict, and sustainable use of ocean, coastal, and Great Lakes resources (WHCEQ
2010).
The recommended National Policy establishes a comprehensive national approach to
uphold responsibilities and; ensure accountability for actions. It recognises that the
ocean, coasts, and the Great Lakes are intrinsically and intimately linked to
environmental sustainability, human health and well-being, national prosperity,
adaptation to climate and other environmental change, social justice, foreign policy, and
national and homeland security. It sets forth overarching guiding principles for U.S
management decisions and actions affecting the ocean, coasts, and the Great Lakes
(WHCEQ 2010).
An ecosystem-based approach will benefit species such as the grey nurse shark,
whereby specific undertakings to address threats are unlikely to be implemented in the
near future. A review of this policy once implemented will be necessary to understand
whether the proposed outcomes are assisting with the protection of large coastal species
such as the grey nurse shark.

3.1.1.6 National Plan of Action – Sharks
The U.S. NPOA (2001) is not the main document used to assist in managing the shark
stocks. Instead, that document describes how the recommendations of the IPOA–
Sharks fall under the primary fishing legislation (NMFS pers. comm. 2010), the MSA.
Consequently, the improvements of the MSA 2001 could be attributed to the NPOA.
However, while the NPOA has provided guidance to shark management in that it
identified the issues at the time, it has had limited effectiveness in addressing the gaps
identified in management and legislation directly attributed to grey nurse sharks: stock
assessment and listing protection under the ESA and subsequent critical habitat
declaration.
The main objective of the IPOA–Sharks was to ensure the conservation and long–term
sustainable use of sharks, including species that are non–target of fisheries (FAO 2000).
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The 2001 NPOA and SAR are almost five years past the intended IPOA–Sharks review
date. While acknowledged as an informant to the MSA, the SAR review obligation
appears to be forgotten, or alternatively it is also possible the NPOA is now considered
redundant given its previous role. Until changes to the IPOA–Sharks are made, the
limited resources provided to fisheries scientists and mangers may be better placed in
undertaking robust assessments on the 40 stock still waiting for attention.
3.1.2 South Africa
3.1.2.1 Fisheries legislation and governance
South Africa has the highest recorded number of endemic shark and chondrichthyan
species (DAFF 2010). The western coastal shelf has highly productive commercial
fisheries similar to other upwelling ecosystems around the world, while the east coast is
considerably less productive but has high species diversity, including both endemic and
Indo-Pacific species.
Management of fisheries in South Africa from a legislative perspective operates at three
levels: the Marine Living Resources Act; the Regulations; and permit conditions. Within
these structures laws and regulations can be introduced or changed to accommodate
management of a particular resource or fishery (Shotton 1999). For example, special
regulations may govern some estuaries and river mouths, National Parks and the Greater
St. Lucia Wetland Park.
The fishing industry in South Africa is given relatively low priority as it only
contributes a very small amount to national revenue. Rarely considered high profile in a
political sense, the frequent shifting of fisheries between ministries or Ministers
(Shotton 1999) has made effective governance of fisheries resources difficult to achieve.
Nevertheless, fisheries do play a much more important role in coastal economies (FAO
2010).
Following democratic elections in 1994 formulation of a fisheries policy commenced in
1995 and was completed in 1997 (Marine Policy 1997). Final acceptance of the policy
led to the formulation of the Marine Living Resources Act 1998 (MLR Act), which was
accepted and passed by parliament in early 1998 (Shotton 1999). New fisheries policies
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were developed for all commercial fishing sectors and resulted in long-term fishing
rights for up to 15 years (FAO 2010).
The principal regulatory framework governing fisheries management comprises section
24 of South Africa’s Constitution and the MLR Act (and associated regulations and
specific permit conditions). The MLR Act provides for “the conservation of the marine
ecosystem, the long-term sustainable utilisation of marine living resources and the
orderly access to exploitation and the utilisation and protection of certain marine living
resources. For these purposes, the MLR Act provides for the exercise of control over
marine living resources in a fair and equitable manner to the benefit of all the citizens
of South Africa, as well as for matters connected therewith” (DAFF 2010).
The MLR Act establishes as objectives the achievement of economic growth, the
development of human resources, capacity building and the creation of employment.
However, fisheries policy is founded on two principles: a) that fisheries resources
belong to all of South Africa’s people and b) that these resources should be utilised on a
sustainable basis (FAO 2010). The most significant change from past policies being the
stated objective of: “restructuring the fishing industry to address historical imbalances
and to achieve equity within all branches of the fishing industry” (FAO 2010). For
shark fisheries, this objective influences broader access rights and the need for increased
management, which has had limited focus to date.
South Africa is a full member of several regional fisheries management organisations
whose objectives are the management and conservation of shared fish stocks. These
include the Commission for the Conservation of Antarctic Marine Living Resources
(CCAMLR), the International Commission for the Conservation of Atlantic Tunas
(ICCAT), the South East Atlantic Fisheries Organisation (SEAFO), the Benguela
Current Commission (BCC), the Southwest Indian Ocean Fisheries Commission
(SWIOFC), the Southern African Development Community (SADC) protocol on
Fisheries, and the International Whaling Commission (IWC). Further, South Africa is a
non-contracting participating member of the Commission for the Conservation of
Southern Bluefin Tuna (CCSBT) and the Indian Ocean Tuna Commission (IOTC)
(FAO 2010).
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In recent years, fisheries management and research has seen increasing participation of
the fishing industry and non-government organisations. For example, fishing industry
representatives and scientists actively participate and contribute to the Scientific
Working Groups as well as the Resource Management Working Groups (RMWG) for
each of the main fishery sectors (FAO 2010).

3.1.2.2 Management plans and shark fisheries
The impact of fisheries on elasmobranchs in African waters is not well documented
(Kroese and Sauer 1998). The species composition of the greater portion of the catch
and methods of capture are unrecorded, and effective regulations governing the catch
and sale of elasmobranchs are lacking in most African countries (Marshall and Barnett
1997). Apart from the catch records of the Natal Sharks Board in South Africa, there
has been very little long-term data monitoring of chondrichthyan catches and fishing
effort. A fundamental problem in the region is that there is limited knowledge of which
cartilaginous species are being exploited, primarily because of the apparent inability of
most fishermen and anglers to distinguish between even morphologically distinct
species. Although the landing, transport, transhipment and disposal of sharks (that were
not either whole, or gutted and headed) was banned in South Africa in 1998, when the
Marine Living Resources Act was promulgated, this law was poorly enforced. This
highlights the necessity of combining effective fisheries management with adequate
enforcement if the region’s chondrichthyan populations are to be maintained and in
some cases allowed to recover to former healthy levels.
Until recently, the South African fishing industry was regulated by the Department of
Environmental Affairs and Tourism (DEAT). Following changes, responsibility for the
management of marine living resources and their environment now resides with the
Department of Agriculture, Forestry and Fisheries (DAFF) (DAFF 2010).
Fisheries in South Africa are managed as a national resource (rather than on a provincial
basis). Marine and Coastal Management (MCM) (formerly the Department of Sea
Fisheries that included the Sea Fisheries Research Institute), was established in 2000
and is the regulatory authority (based in Cape Town in the Western Cape Province)
responsible for managing all marine and coastal activities, as well as the issuing of
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rights to commercial and subsistence fisheries (FAO 2010). Part of this function is also
delegated to provincial authorities and statutory bodies.
Ultimate responsibility for fisheries and all management decisions lies with the Minister
in the relevant Ministry. The Minister may also delegate responsibility for some
decisions, such as the annual issuing of TACs or the granting of “exemptions” for
specialised projects, to the Deputy Director General (DDG) of MCM. A notable
overarching policy has been the commitment to the implementation of an Ecosystem
Approach to Fisheries (EAF) by MCM and there are now concerted efforts to manage
fisheries under an EAF regime including inputs to all management decisions by a
specific scientific Ecosystem Working Group (FAO 2010).
Each commercial fishery sector has a policy that provides guidelines for the issuing of
fishing rights (FAO 2010). However, separate management plans for each of the main
fishery sectors are still being developed.
South Africa has numerous policy initiatives influencing the governance of fisheries,
that lie outside of those established for fishing rights allocation. For example an
Experimental Fisheries Policy aimed at promoting the development of potential new
fisheries, such as for octopus has been developed. Also, fundamental to the governance
of fisheries, the allocation of rights is now supported by a Rights Transfer Policy. While
there is no formal Individual Transferable Quota regime, fishing rights are transferable
by specific application under this strategy (FAO 2010).
The management and assessment of shark fisheries in South Africa has attempted to
follow similar procedures to that employed in the larger TAC-controlled industrial
fisheries. This includes the requirement of a right or permit that falls within one of three
main sectors: industrial, smallscale/subsistence and recreational. Commercial fishing
sectors are managed either through total allowable catches (TACs), total allowable
effort (TAEs) or a combination of each (FAO 2010).
The process of setting objectives in South African shark fisheries can be broadly
described as follows:
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i.

Identification of affected resources, fisheries concerned and responsibility;

ii.

Discussion and preliminary analysis/reports (TAC recommendation) at the
working group (scientific) level. This body is a diverse group consulting with
shark specialists nationally and internationally;

iii.

Assessment of the stock (as far as possible) and submission of advice (resource
management objectives);

iv.

Acceptance/rejection/re-evaluation of advice and submission for acceptance to
the delegated authority and the Deputy Director General: MCM;

v.

If considered necessary the Chief Director may request final approval from the
Minister.

The objectives are therefore addressed at different levels: firstly at the working group
(scientific) level, then management (research/administration/exploitation control) and if
deemed necessary at the Ministry level.
South Africa’s progress towards achieving more focussed shark management changed
with the formation of the Chondrichthyan Working Group (CWG), established by
MCM for specific scientific and management advice. In 1994 the CWG developed an
unpublished report entitled “Progress towards the development of an integrated
management approach to fisheries for sharks and other chondrichthyans in South
African waters” which outlined shark fisheries in South Africa, noting the status of
stocks and different harvesting techniques relative to shark fisheries world-wide.
A follow-up report was then produced in 1995 (Kroese et al. 1995). While this report
provided an overview of shark catch and bycatch in South African fisheries, it made
little reference to management objectives, instead focusing on the past and present
history of shark exploitation in South Africa (Shotton 1999). Although the CWG had
been effective at recognising the need to supply management advice on the exploitation
of chondrichthyans, little appeared to be achieved during the submission of these two
reports with regard to setting management objectives that adequately addressed shark
exploitation.
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Management of fisheries, although lacking in the past, is now based on sound objectives
under the MLR Act, with moves towards implementing Operational Management
Procedures (OMP) across the spectrum. OMPs are agreed procedures between
scientists, resource managers and the fishing industry that are based on resource status
and set forward clearly defined rules which translate data from the fishery into a
regulatory mechanism (e.g. TAC, or maximum fishing effort) each year (De Oliveira
and Butterworth 2004, FAO 2010). In the main commercial fisheries OMPs that comply
with both local legislation and international trends are followed (FAO 2010).
The introduction of resource assessment procedures for sharks has only recently been
undertaken in South Africa and is ongoing. Management advice has been ad hoc and
based on the ‘Precautionary Approach’, including advice that the introduction of extra
capacity into the region should be avoided, and that permits are limited and strictly
controlled (Shotton 1999). While resource assessments are a positive step towards
effective management of sharks in the region, there has been no complete assessment of
either a shark stock or a specific shark fishery (Fowler et al. 2005). Although it is
acknowledged OMPs have become an indispensable fisheries management tool in South
Africa in light of their ability to consider the consequences of the main sources of
assessment uncertainty, none currently exist for managed shark fisheries of the region
(FAO 2010).
Due to the ease at which grey nurse sharks can be targeted as a result of their preferred
habitat’s proximity to the coast, the effectiveness of management strategies to ensure
protective measures currently afforded to the species are difficult to assess at this stage.
While the grey nurse shark has never been specifically targeted by any fishery in South
Africa, until such time as assessments are completed and more certainty and confidence
in the status of the chondrichthyan stocks is confirmed, the lack of historical targeted
management and their declining numbers globally suggests it is likely most shark
resources in South African waters are already beyond sustainable levels (Shotton 1999,
Fowler et al. 2005).
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3.1.2.3 Targeted shark fisheries occurring in grey nurse shark habitat
Within the range of the preferred habitat of grey nurse sharks a number of fisheries
operate. The near-shore fisheries consist of a large number and diversity of vessels,
including 138 large deck boats and over 400 commercial boats in the handline fishery,
as well as thousands of recreational fishing boats.
Two fisheries in which grey nurse sharks are regularly caught are the bather protection
nets of the Natal Sharks Board (NSB) (Dudley and Cliff 1993, Dudley 2002) and the
recreational line fishery (Coetzee et al. 1989, Smale 2002, Pradervand and Govender
2003). Although more recent reports suggest a change in recreational catch is occurring.
Nevertheless, grey nurse sharks are considered highly vulnerable to these operations due
to their inshore distribution, relative ease in which they are caught, and low intrinsic
rates of population increase (Dudley and Simpendorfer 2006).

3.1.2.4 Bather Protection
In South Africa large-mesh gillnets are set off a number of designated bathing beaches
along the coast of KwaZulu-Natal, with the objective of protecting people, such as
bathers and surfers, from shark attack. A large proportion of the sharks caught are not
considered to be dangerous to humans (Dudley and Cliff 1993). There are 14 species
commonly caught in the nets, the most common including the grey nurse shark (Dudley
and Simpendorfer 2006). Grey nurse sharks are considered highly vulnerable to the
KwaZulu-Natal shark nets and commercial fishing operations because of their inshore
distribution and relative ease with which they may be hooked, gilled or speared (Dudley
and Simpendorfer 2006).
Bather protection nets were first installed on the Natal coast in 1952 this was followed
by the formation of the Natal Anti-Shark Measures Board, now the Natal Sharks Board,
in 1964. In the last five years, there has been an extensive net reduction from 39
kilometres in 1999 to 27 kilometres in 2004 (Dicken 2006). The nets are deployed over
a coastline of 326 km between Richards Bay and Port Edward (Dudley 2002).
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In recent years the number of grey nurse sharks caught in the bather protection nets has
been dramatically reduced, due to a reduction in the number of netted beaches and their
removal during the annual sardine migration (Dicken 2006). This is a positive measure
taken as a result of improved fisheries management in the region.

3.1.2.5 Recreational Fishing
Recreational line fisheries occur around the entire South Africa coast and include shore
anglers (rod and line), ski-boats (rod and line), estuarine fishermen (light tackle, rod and
line) and spearfishers (Dicken 2006). Sharks are generally not desired by recreational
fishermen although they are targeted extensively in competitions. Shore anglers are the
only component to actively target sharks and catch grey nurse sharks (Dicken 2006).
In response to concerns over grey nurse sharks, in September 1998 Government Gazette
No 19205 noted “Regulations in terms of the Marine Living Resources Act, 1998”
placed the grey nurse shark on the “non-saleable recreational list”. Previously,
recreational fishers could catch up to five grey nurse sharks per person, per day.
Following emerging concerns for sharks regionally, further revisions to recreational
fishing regulations were promulgated in terms of Government Gazette No 27453 in
April 2005. This revision reduced the bag limit for all cartilaginous fish to one specimen
per species per recreational fisher per day, including grey nurse sharks. The total
recreational bag limit for cartilaginous fish remained at 10 per recreational fisher per
day, but no more than one per species. While the new regulations do not have a “nonsaleable recreational” list, they include a “prohibited species list” which applies to the
commercial line fishery. As the grey nurse shark is on the commercial line fishery list,
the prohibition or ‘non-saleability’ ensures recreational catch cannot be sold (DAFF
2010).
In terms of the MLR Act all recreational anglers require a permit to fish, with a rod and
reel. This is a positive move away from the previous laws which allowed virtual free
access to marine resources. Although the MLR Act affects millions of anglers along the
coast, the reaction to the implementation of an angling fee is considered to have been
very favourably received (Dicken 2006).
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In a study to estimate the population of grey nurse sharks in South Africa, all
recreational fishermen interviewed stated that they preferred to “cut the line” and
release any grey nurse sharks that had been accidentally caught, rather than try to land
them on the boat (Dicken 2006). In contrast, commercial fishermen admitted that grey
nurse sharks were regarded as an unwanted pest when fishing for more valuable noncartilaginous fish species and on occasion would be killed rather than released alive
(Dicken 2006).
As a result of the catch and release ethic adopted by the majority of anglers, fishing
mortality has decreased in the competitive shore (Dicken 2006). Further, a reduction in
fishing effort and associated mortality following response to a vehicle beach ban
implemented in 2001 has been noted. As a result of the ban, the number of registered
club anglers dramatically dropped with the majority of those remaining fishing more for
non-cartilaginous species. The predominant reason for this decrease was the inability to
access the best fishing spots and to carry the heavy equipment such as scales, slings and
gaffs necessary to weigh the shark once it had been caught (Dicken 2006). The legislation
in this case has been formulated appropriately and appears to be providing positive
outcomes for the protection of grey nurse sharks in the region.

Despite all these factors, the life history characteristics of the grey nurse shark make it
particularly susceptible to any form of exploitation. As grey nurse sharks remain a
species that can be kept and caught by recreational fishers in South Africa, the current
protective legislature which prohibits the commercial exploitation of this species caught
from line fisheries, effectively restricts the recreational catch saleability and should
consequently remain in place.

3.1.2.6 Commercial Fishing
In South Africa the grey nurse shark has never been specifically targeted by any fishery
and the limited data available indicates that it is rarely caught as a bycatch, with the
exception of the commercial handline fishery (Dicken 2006). It is possible this
information may be misleading as sharks are often discarded at sea or recorded as
“unspecified shark” or not at all in these fisheries. The lack of any information on the
92

Chapter 3: Critical assessment of policy and legislative regimes in conservation and management of
grey nurse shark

status of the grey nurse shark in this region and severe population declines in other parts of
the world, led to the species being decommercialised through the MLR Act in 1998 (Dicken
2006).

Target fisheries for sharks are limited to commercial grounds and include three major
bottom-trawling areas. These areas encompass three major commercial fisheries that
have significant shark bycatch. Effort control and vessel restrictions have been reduced
in most commercial fisheries, and rights holders have to justify new vessels within each
sector through a Fishing Effort Allocation Committee (FAO 2010).
More recently, an increased targeting of sharks by commercial ski boat anglers, in
response to a reduction in the number of allotted linefish licences was identified during
research undertaken to estimate the population of South Africa’s grey nurse sharks
(Dicken 2006). Despite the commercial ban on grey nurse sharks, and its poor market
value, a survey suggested some fishers actively targeted this species to sell in order to
supplement their income. The consensus among the interviewees was that this trend was
increasing as a direct response to the reduction of allocated linefish licenses in 2004
(Dicken 2006). Implementation of effective fisheries management to ensure resource
shifting does not occur to the detriment of the South African grey nurse shark
population may require further attention. It is acknowledged South Africa’s
enforcement and compliance program is currently under review.

3.1.2.7 Environment legislation and habitat protection
South Africa has numerous Acts that add to the marine legislative framework and work
in conjunction with the MLR Act (FAO 2010). These include the National
Environmental Management: Protected Areas Act (2003), the National Environmental
Management: Biodiversity Act (2004), the Maritime Zones Act (1994), Sea Birds and
Seals Protection Act (1973), Sea Shore Act (1935) and the Nature and Environmental
Conservation Ordinance, (1974).
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South Africa also has several types of areas in the marine and coastal environment
where special regulations apply for conservation, fishery management and the
promotion of tourism. These include:


Marine Protected Areas, declared under Section 43 of the Marine Living
Resources Act. In general no fishing (at least in certain zones), construction
work, pollution, or any form of disturbance is allowed here unless written
permission (which could be in the form of a permit or exemption issued by the
Department) has been granted by the Minister.



Closed Areas, declared under Section 77 of the Marine Living Resources Act.
Fishing is restricted or prohibited entirely in these areas as indicated below.



National Parks, declared under the Protected Areas Act, can include marine
areas and estuaries.



The iSimangaliso Wetland Park, declared under the World Heritage
Convention Act as the Greater St Lucia Wetland Park, is managed by the
iSimangaliso Wetland Park Authority.

The iSimangaliso Wetland Park, declared under the World Heritage Convention Act as
the Greater St Lucia Wetland Park is South Africa’s first World Heritage Site is
managed by the iSimangaliso Wetland Park Authority (IPWA) (DEET 2010) (Figure
3.2). In terms of its marine component, iSimangaliso is also governed by the MLR Act.
Currently, there are two proclaimed Marine Protected Areas: the St Lucia and
Maputaland Marine Reserves which cover most of iSimangaliso’s coastline. Each
protected area is divided into three zone categories (sanctuary, restricted and
controlled), each with a number of conditions of use and varying levels of protection
(DEET 2010).
The World Heritage Convention Act, 1999, read with the National Environmental
Management: Protected Areas Act, 2003, requires an Integrated Management Plan
(IMP) for the iSimangaliso Wetland Park, and lays down minimum requirements and
procedures for its adoption. The object of the IMP is to ensure the protection and
management of the World Heritage site in a manner that is consistent with the
objectives and principles of the governing Acts (DEET 2010). The IMP is the statutory
tool that the iSimangaliso Authority uses to develop and manage the Park, and is a
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framework for decision-making. The IMP is valid for five years and is reviewed and
adapted following this completion (DEET 2010).
In 1999 a number of key challenges and issues were highlighted at the World Heritage
Committee’s 23rd session when the park was inscribed onto the World Heritage List.
These included: the commercial take of fish from St Lucia; the subsistence take of fish
from Kosi Bay and the recreational take of marine resources from parts of the two
Marine Protected Areas and; the area just south of Cape Vidal. At the time, it was
highlighted that the continued take of resources from a protected area and World
Heritage site would require carefully controlled management procedures. This was to
ensure the continued sustainability of resources and, in particular, the protection and
conservation of species of conservation concern (DEET 2010).
Of particular relevance to this study is the St Lucia and Maputaland Marine Protected
Areas of iSimangaliso (Figure 3.2). They were identified as providing the principal
sanctuary for breeding populations of several commercially important endemic fish
species, including aggregations at specific locations of the Ragged Tooth Shark (grey
nurse shark) under the IMP. Importantly, recreational take of the species is still allowed
to occur in these areas (DEET 2010).
This information, together with the species prohibition from commercial take under the
MLR Act, deems it appropriate that grey nurse sharks would be considered a species of
conservation concern for this region. However, contradictory to this, grey nurse sharks
can still legally be caught under recreational fishing regulations at a rate of one shark
per day in the bay of the St Lucia and Maputaland Marine Protected Areas, and are only
protected along seven kilometres of seas in Aliwal Shoal Marine Protected Area.
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Figure 3.2 iSimangaliso Wetland Park. Figure 3.2 highlights the two proclaimed
Marine Protected Areas: the St Lucia and Maputaland Marine Reserves which cover
most of iSimangaliso’s coastline (UNESCO 2011).
96

Chapter 3: Critical assessment of policy and legislative regimes in conservation and management of
grey nurse shark

There are current inconsistencies evident in conservation values and protective
management measures which require further review. Notably there have been several
issues with the development of the IMP. Firstly, it was delayed for five years and then
when it was publicly released, the general view by stakeholders was that the document
did not offer much in the way of effective management objectives, given its nine year
compilation timeframe. While it is understood the IPWA has recently committed to the
drafting of new regulations to protect grey nurse sharks in this area (DEET 2010), the
effectiveness of the proposed measures was not ascertained during this study.
For South Africa, the history of implementing effective conservation management
measures that provide a robust and confident approach to securing the future of species
in which they purport to protect appears to be inconsistent in the review of protective
measures in place for the grey nurse shark.
Although grey nurse shark populations in South Africa are reportedly larger than other
global populations (Dicken et al. 2006), the rate at which management action has been
implemented in the past suggests protective measures beyond the current prohibition of
commercial take is unlikely to occur any time soon. This, together with an increase in
demand for shark parts globally and the potential to target grey nurse sharks due to their
inshore distribution, suggests their current status should not be taken for granted. In the
meantime, enforcement and compliance will be of paramount importance to ensure this
species is managed appropriately into the future in this region.

3.1.2.8 Issues identified in the current regimes and the National Plan of
Action – Sharks
In September 2003, the IUCN Species Survival Commission’s (SSC) Shark Specialist
Group (SSG) developed ‘Red-List Assessments’ for as many of the remaining
unassessed species as possible, for inclusion in the 2004 IUCN Red-List (IUCN 2010).
This assessment highlighted an urgent need to initiate a program to collect the data
required to apply suitable stock assessment models and to assess the status and
sustainability of specific South African chondrichthyan fishes (Fowler et al. 2005).
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South Africa has a long history of shark exploitation which has been mostly nondirected. Shark fisheries have in the past had a relatively low profile and management
and control has been lacking. Legally, the existing MLR Act and regulations appear
sound, but in the case of shark fisheries, few prosecutions have ever been successful
(Shotton 1999). While these concepts are clearly stated objectives in the MLR Act,
enforcement, monitoring and control remain major problem areas in South African
fisheries. Although South Africa is in the process of upgrading and outsourcing its
compliance activities, the success of these initiatives was not determined at this time.
While grey nurse sharks have never been targeted commercially in this region,
exploitation control and enforcement remain the single biggest problem area in South
African fisheries (Shotton 1999) and caution should be taken to ensure this population
remains above self-sustaining rates.
Grey nurse sharks have been the subject of long term studies (30 years) in South Africa
and robust science has provided detailed information about their migratory movements
and preferred habitats at the regional scale. Nevertheless, implemented management
arrangements that address this research appear to be lacking or ‘in progress’. As such, it
was difficult to understand the effectiveness of any arrangements, beyond which is
currently legislated under the MLR Act.
The effects of over-fishing, anthropogenic activities and environmental perturbations
tend to have a more dramatic effect on populations species like grey nurse shark, that
depend on a specific locality, compared with those that are part of a larger
homogeneous stock. If suitable habitat is limited, the identification and protection of
aggregation sites associated with the reproductive activities of mating, pupping and
gestation, are essential to ensure the conservation of species such as the coast dwelling
grey nurse shark. Given the species low rate of increase and juvenile inhabited inshore
fisheries, consideration to prohibit the recreational take of grey nurse sharks should be
undertaken.
While in line with the guidelines of the IPOA–Sharks, a draft NPOA has been produced
for South Africa which is currently with the government for approval (Fowler et al.
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2005). However, ten years have now passed without so much as a draft being made
public and at December 2010, the latest version was still in draft, with its public release
imminent (DAFF 2010). Despite several attempts to contact the DAFF in South Africa,
an update on the management and legal regimes in place for grey nurse sharks of the
region was not received. From the limited available information, there appears to be a
consistent lack of ability to implement management plans in a timely manner under
marine environment and/or fisheries legislation.
Further information to confirm how management (including the draft NPOA) has
progressed, and how the grey nurse shark population in this region is continuing to be
monitored under protective measures implemented in known nursery and breeding sites
would be desirable. It is acknowledged that DAFF are currently undergoing significant
internal restructure and changes at this time.

3.1.3 Australia
3.1.3.1 Fisheries and conservation legislation and governance
Jurisdiction for Australian shark resources rests with its six States, the Northern
Territory and the Commonwealth. In general, the States and Northern Territory have
jurisdiction over waters from their shoreline out to three nautical miles and the
Australian Government has jurisdiction outside these limits to the 200 nautical mile
Exclusive Economic Zone (EEZ). The Commonwealth and all State and Territory
fisheries agencies have reporting mechanisms for interactions with protected species
(Bensley et al. 2009).
All jurisdictions have fisheries management and conservation legislation that establish
the authority and management frameworks to protect shark species of conservation or
management concern (Table 3.1). The criteria and management measures to identify
threats to a particular species include tools such as recovery plans or other policy and
management initiatives. Associated legislative requirements may also direct the
implementation of a stock rebuilding strategy allowable, catch limits or restrictions, as
well as the development of recovery plans (Bensley et al. 2009).
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The grey nurse shark is one of Australia’s most endangered marine species
(Environment Australia 2002). As a consequence a number of statutory measures have
been implemented to provide ongoing protective management of the species (Table
3.1).
Grey nurse sharks were first protected in NSW (under the then Fisheries and Oyster
Farms Act) in November 1984, following response to concerns over declining
populations. In April 2000, the NSW Government upgraded the protected status to
endangered (Schedule 4, part 2) under the Fisheries Act 1994 (NSW Fisheries 2002)
and a draft Recovery Plan for the species was released in 2002. The species was listed
as vulnerable under the Endangered Species Protection Act 1992 in October 1997 and
the subsequent Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act) in August 2000. In October 2001 this was revised to two separate population
listings: the east coast population as critically endangered, and the west coast population
as vulnerable. The grey nurse shark has also been given the highest level of protection
under the Queensland Nature Conservation Act 1992 and in 2002 a national recovery
plan was developed with an aim to halt and reverse the decline in the Australian grey
nurse shark populations.
Currently there are nine threatened, endangered or protected (TEP) shark species listed
under Commonwealth legislation and three national recovery plans have been
developed which includes the Recovery Plan for the grey nurse shark (Carcharias
taurus) in Australia (2002). This plan is currently under review.
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Table 3.1: Australian Principal fisheries management and conservation legislation in
place for each jurisdiction.
Jurisdiction

Principal fisheries management and conservation legislation

Commonwealth

Fisheries Management Act 1991
Fisheries Administration Act 1991
Torres Strait Fisheries Act 1984
Environment Protection and Biodiversity Conservation Act 1999
Great Barrier Reef Marine Park Act 1975

NSW

Fisheries Management Act 1994
Environment Planning and Assessment Act 1979
Threatened Species Conservation Act 1995
Marine Parks Act 1997
Marine Parks Amendment (Batemans) Regulation 2006
Marine Park Regulation 1999

Queensland

Queensland Fisheries Act 1994
Queensland Nature Conservation Act 1992
Queensland Marine Parks Act 2004
Great Barrier Reef Marine Park Act 1975

Western

Fish Resources Management Act 1994

Australia

Fish Resources Management Regulations 1995
Wildlife Conservation Act 1950

A range of governing bodies, including the Australian Fisheries Management Authority
(AFMA), the Department of Agriculture, Fisheries and Forestry (DAFF) and the
Department of Sustainability, Environment, Water, Population and Communities
(DSEWPaC) require memoranda of understanding (MOUs) or similar jointly approved
strategies to manage a number of species, including the grey nurse shark. A number of
other agreements such as Wildlife Trade Operations (WTOs) between coastal state
authorities and the Commonwealth are also in place. These allow for additional
conditions or specific requirements for sustainable fishing practices under each
approval. A number of conditions that specifically relate to protection of the critically
endangered east coast population of grey nurse sharks are in place under the NSW
Ocean Trap and Line fishery WTO approval. However, despite this recent approval
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(SEWPaC 2011), the fishery continues to interact with grey nurse sharks (AAT case
2007, MacBeth et al. 2009). The few remaining animals of the east coast population are
vulnerable to most types of fishing in this region (Table 2.2, Bansemer and Bennett
2010).
Responsibility for the setting of management objectives in Commonwealth shark
fisheries rests with AFMA and DAFF and in the case of joint authorities, the relevant
state and territory jurisdictions. In managing Commonwealth fisheries, AFMA has an
obligation to develop plans and implement policy in the performance of its functions
and the pursuit of its objectives. Direction is provided by the Fisheries Management Act
1991 and Fisheries Administration Act 1991 (AFMA 2010).
These roles include the listing and regulation of TEP species and communities, the
preparation of recovery plans for TEP species, the identification of key threatening
processes and, where appropriate, the development of threat abatement plans and the
direction of assessment and export approval processes for all fisheries (i.e. includes state
and Northern Territory fisheries) with an export component. All Commonwealth
fisheries are subject to an independent assessment under the EPBC Act regardless of the
export assessment requirements. These assessments help ensure that, over time,
fisheries are managed in an ecologically sustainable way.
The primary policy drivers for Commonwealth fisheries are the objectives of: 1) the
Fisheries Management Act 1991 and the Fisheries Administration Act 1991; 2) the
Harvest Strategy Policy; 3) the Commonwealth Policy on Fisheries Bycatch (2000) and;
4) Australia’s Oceans Policy (1998).
The objectives of the Fisheries Management Act 1991 direct AFMA to pursue efficient
and cost-effective fisheries management, while ensuring that the exploitation of
fisheries resources and any related activities are conducted in a manner that is consistent
with the principles of ecologically sustainable development (which include the exercise
of the precautionary principle). In particular these objectives require AFMA to have
regard to the impact of fishing activities on non-target species, maximising the net
economic returns to the Australian community from the management of Australian
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fisheries, ensuring accountability to the fishing industry and to the Australian
community in the management of fisheries resources, and achieving government targets
in relation to the recovery of the costs.
The Harvest Strategy Policy was a Ministerial Direction issued to AFMA in 2005 as a
consequence of the poor biological and economic status of a number of fisheries.
AFMA was directed to undertake action to: cease overfishing and recover overfished
fish stocks to levels that will ensure long term sustainability and productivity, avoid
further species from becoming overfished in the short and long term, manage the
broader environmental impacts of fishing, including on threatened species or those
otherwise protected under the EPBC Act. The policy provides a framework to manage
fish stocks sustainably and profitably, to put an end to overfishing and to ensure that
overfished stocks are rebuilt in reasonable timeframes (DAFF Australia 2010). Harvest
strategies have been developed for the majority of Commonwealth fisheries, including
those that catch sharks (AFMA 2010).
The over-arching objective of the Commonwealth Policy on Fisheries Bycatch is ‘to
ensure that bycatch species and populations are maintained’ (AFMA 2010). Many of the
requirements of the policy are now formally integrated into fisheries management plans
and bycatch and discarding work plans are the primary tools through which AFMA
outlines management actions to address bycatch issues (AFMA 2010).
AFMA is implementing an overarching Ecosystem Based Fisheries Management
(EBFM) approach. EBFM considers the impact fisheries have on all components of the
broader marine ecosystem (AFMA 2010). This framework aims to minimise the
impacts of fishing on the marine environment and ensure that wild capture fisheries
remain sustainable. EBFM measures include the use of Ecological Risk Assessments
(ERAs) to help determine management and research priorities, and management
responses for these priorities, initiatives for the appropriate management of bycatch and
an increased focus on spatial management, such as the establishment of fisheries
closures. However, the development and implementation of management measures
capable of addressing identified risks in a measurable way still requires attention in
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many fisheries. This is largely a consequence of not adequately understanding known
threats due to limited available catch data in some fisheries.

The EPBC Act also performs a number of important roles in fisheries managed by all
jurisdictions. It articulates the Australian Government’s responsibilities in the marine
environment and its obligations to protect its conservation values and sustainably
manage its resources on behalf of the Australian people. It is important to note that the
response of species to recovery interventions and the implications for ecosystems and
habitats of fisheries management arrangements, are nevertheless, limited by the extent
and quality of the available data and the depth of understanding about how marine
ecosystems are structured and function.

3.1.3.2 Fisheries management plans and targeted shark fisheries occurring
in grey nurse shark habitat
Sharks are caught in Australian waters by commercial, recreational and traditional
fishers as targeted catch, non-target but retained catch (byproduct) or as non-target and
non-retained catch (bycatch). Designated target shark fisheries exist in all jurisdictions,
some of which are managed through joint authority or other Offshore Constitutional
Settlement (OCS) arrangements (Bensley et al. 2009). The recently completed Shark
Assessment Report for the Australian National Plan of Action for the Conservation and
Management of Sharks (SAR 2009) informs that several jurisdictions have noted an
increase in the harvest of some sharks, principally for their fins, to take advantage of
Asian export markets (Bensley et al. 2009).
Grey nurse sharks are found in two distinct, disjunct populations along the east and west
coasts of Australia (McAuley et al. 2005; Stow et al. 2006; Ahonen et al. 2009). Within
both populations’ range, a number of fisheries, including targeted shark fisheries occur
and consequently interact with grey nurse sharks and their habitat, albeit incidentally.
Even with carefully devised management restrictions and conditions placed on fishers,
the impact of such activities on the critically endangered east coast population remains
of concern (Environment 2002, Bansemer and Bennett 2010).
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Fishing methods used to target shark species in Australia include line (demersal
longline, setline, dropline, trotline, handline and rod and reel recreational angling), net
(demersal and pelagic gillnet), hand collection and spear (Rowling et al. 2010). Sharks
may also be incidentally caught by all these methods as well as during trawl (demersal
and mid-water), haul seine net, purse seine net and trap operations and in mesh nets or
on drumlines (Queensland only) set as part of bather protection programs in NSW and
Queensland (Bensley et al. 2009).
While the likelihood of incidentally catching sharks in non-target fisheries is dependent
on a wide range of factors, the grey nurse shark’s preference for coastal habitats makes
it particularly vulnerable to fishing activity, as the majority of this practice occurs along
the continental shelf where the species is known to aggregate (Otway et al. 2004,
Bansemer and Bennett 2009, Cardno Ecology Lab 2010).
In Commonwealth-managed fisheries sharks are targeted by the Gillnet Hook and Trap
and Commonwealth Trawl sectors of the Southern and Eastern Scalefish and Shark
Fishery and the line and aquarium sectors of the Coral Sea Fishery (Bensley et al.
2009). However, sharks have been identified as significant bycatch species in many
fisheries, particularly longline fisheries such as the Eastern Tuna and Billfish Fishery
(AFMA 2010). Although not operating directly in the range of the east coast population
of grey nurse sharks, longline gear has noted embedded in or trailing from the mouth of
grey nurse sharks at protected sites along the coast and/or collected from necropsied
animals (AAT Case 2007, Bansemer and Bennett 2010).
NSW, Queensland and Western Australia state authorities manage seven fisheries that
operate within grey nurse shark habitat. The commercial fisheries that account for the
majority of shark catch in NSW are the Ocean Trawl (fish and prawn sectors; sharks are
harvested as byproduct during trawl operations) and the Ocean Trap and Line Fisheries
(Bensley et al. 2009, Rowling et al. 2010). While sharks have traditionally been
commercially harvested as byproduct in several NSW sectors, an increase in targeted
fishing for sharks in certain areas has recently been observed in this state (MacBeth et
al. 2009).
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Sharks are caught as target and byproduct species in Queensland net and line fisheries
and as bycatch in a range of fisheries (Bensley et al. 2009). Shark is targeted in two
fisheries: the Gulf of Carpentaria Inshore Fin Fish Fishery and the East Coast Inshore
Fin Fish Fishery. The SAR 2009 reports the increase in the targeting of shark in
Queensland may be attributable to an increase in the demand for Australian shark fin in
Asian markets (Bensley et al. 2009).
There are four target shark fisheries in Western Australia (two in the northern and two
in the southern parts of the state). The northern shark fisheries are the Joint Authority
Northern Shark Fishery and Western Australian North Coast Shark Fishery (Bensley et
al. 2009). Demersal longline effort in the Western Australian northern shark fisheries
increased by nearly 500 per cent from 2000–01 to 2004–05. Research has shown that
sustainability risks to several shark catch components including sandbar shark were
unacceptably high (McAuley et al. 2005, 2007, Salini et al. 2007). In response to this
research, a large portion of the North Coast Shark Fishery was closed and fishing effort
in the remaining area of the fisheries was limited in 2005. The two target shark fisheries
in temperate waters of Western Australia are the Joint Authority Southern Demersal
Gillnet and Demersal Longline Fishery and the West Coast Demersal Gillnet and
Demersal Longline Fishery (Bensley et al. 2009).
Grey nurse sharks have rarely been targeted in Western Australia. Estimates of bycatch
through the late 1980s to mid 1990s are not considered a threat to that population as
these data indicate a larger and more widespread population than off the east coast
(Cavanagh et al. 2003).

3.1.3.3 Recreational Fishing
The recreational catch of sharks is not well quantified due to the inherent difficulties of
monitoring recreational fisheries. However, the gamefishing sector records some data
gathered through a fishing competition framework and associated tagging programs. A
number of studies have shown that recreational fishing can account for a substantial
portion of the total annual catch of fish, and the number of people involved in
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recreational fishing is driving management agencies to direct an increasing proportion
of resources to recreational fisheries issues (Henry and Lyle 2003).
In Australia, recreational fishing regulations vary between jurisdictions, but typically
limits are placed on the type and amount of gear that may be used, and bag and size
limits often apply for particular species including sharks. Recreational fishing licences
are also required in some jurisdictions (e.g. Victoria, NSW). Recreationally caught
species of any type cannot be sold or traded (Bensley et al. 2009). However, there
appears to be an ongoing issue of under–reporting grey nurse shark interactions in the
recreational fishing sector (Section 2.3.3.1) (Bansemer and Bennett 2010, NSW
Industry and Investment 2010).
As fishing is still allowed to occur at some identified (and mandated) critical habitat
sites along the east coast of Australia (NSW Industry and Investment 2010), an
assessment of the adequacy of the size of protected areas, as well as the allowable
activities within and surrounding these areas is required.

3.1.3.4 Beach meshing
There are two beach protection programs operating in Australia: NSW Shark Meshing
(Bather Protection) Program and the Queensland Shark Control Program. Both
programs interact with the grey nurse sharks. Chapter two highlighted the particular
susceptibility grey nurse sharks have to this program, which is largely due to their
inshore habitat preference (Table 2.2).
While the placing of nets around beaches or other waters as a protective measure for
swimmers and surfers does kill sharks, contrary to popular belief, shark nets do not
prevent sharks from entering the beach side of the nets, and are not designed to exclude
sharks from the beach.
During the Scientific Shark Protection Summit in 2006, it was stated that a scientifically
based risk analysis of shark attack in state waters be undertaken to provide comparative
quantitative risk levels. This would assist in providing a baseline to evaluate changes to
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any beach meshing program to mitigate the risk of shark attack. This has not been
undertaken to date.
Consideration for the removal of nets and drumlines in areas where grey nurse sharks
are regularly caught in the shark control program should be further investigated. This is
particularly important for areas where females and juveniles are known to aggregate
(Otway et al. 2004) or if nursery and/or gestation sites are confirmed. In addition, the
identification of seasonal trends may also further facilitate a reduction in grey nurse
shark captures at key site locations.

3.1.3.5 Recording shark bycatch and interactions
All Australian commercial fisheries that catch shark employ some form of mandatory
logbook system to record commercial catch and effort information. However the catch
recording requirements in target and non-target shark fisheries can be highly variable
and discards are often not recorded (Bensley et al. 2009).
A number of jurisdictions use observer programs and scientific research to gather
additional data and validate logbook information. The use of Vessel Monitoring
Systems (VMS) is mandated in all Commonwealth fisheries, with the objective of
validating logbook catch and effort data, including interactions with TEP species.
Several other jurisdictions have observer and other programs aimed at collecting and/or
validating catch and effort data for both target and non-target species (Bensley et al.
2009).
While observer programs provide valuable information, they are not part of routine
monitoring for many fisheries, nor are they necessarily designed to capture shark catch
data accurately, particularly data on unwanted catch and other bycatch. The need for the
collection of species-specific catch and bycatch data and improved data validation
processes remains an issue for many jurisdictions. This is a particularly important step
towards effective management of species such as the grey nurse shark, which is known
to interact with commercial and recreational fisheries within its range, but records of
interactions do not equate to known deaths (AAT case 2007).
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3.1.3.6 Research
Fisheries agencies in Australia invest significant resources in fisheries research,
however, quantitative stock assessments are typically only conducted for the more
valuable species or species seen to be at higher risk. A lack of focus on data collection
for sharks in the past currently limits the scope for quantitative assessments for the
majority of shark species caught (Bensley et al. 2009).
Since the 2001 SAR, the Commonwealth, States and Northern Territory have supported
a number of research projects for protected shark species (Bensley et al. 2010). Priority
work has focused on undertaking research to support the Recovery Plans for protected
shark species. With regards to the grey nurse shark, this has included determining the
population size and structure in east and west Australia, assessing extinction risk, threat
assessment and priority management actions for the east coast population. Furthermore,
the development of a population estimate protocol and undertaking a study to provide
estimated east coast population numbers for this species has also recently been
completed (Cardno Ecology Lab 2010).
Research in NSW resulting from concerns over the conservation and management of
grey nurse sharks in this jurisdiction, has included the investigation of how the species
approaches baits and lures used by recreational fishers. This research was focussed on
developing suitable techniques and/or gear that would reduce bycatch. The examination
of reproduction of grey nurse sharks in an attempt to develop useful measures to
enhance their reproductive potential has also been undertaken (Bensley et al. 2009).
In addition to ongoing stock assessment and fishery monitoring activities, research
completed in Western Australia includes: Investigations of Western Australian grey
nurse shark movements (PAT-tagging) and aggregation site locations (visual surveys).

3.1.3.7 Australia’s Oceans Policy
Australian waters are a biodiversity hotspot for sharks, with an estimated 51 percent of
shark species being endemic to this region. Given their top predator role in the
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ecosystem, the decline of sharks is not solely a conservation issue, it is a broader natural
resource management concern for this region.
Australia’s Oceans Policy was released in 1998 to guide the direction of the Australian
Government’s programs in the marine environment. The policy provides national
coordination and consistency for marine planning and management, while allowing for
regional diversity.
A change in policy direction by the Government in 2004 brought about significant
changes to the manner in which the Oceans Policy is delivered. These changes include
the Minister for the Environment taking lead responsibility for Australia's Oceans
Policy in consultation with Ministerial colleagues where required and, in particular, the
decision to bring regional planning under section 176 of the EPBC Act. Marine
bioregional planning is now a statutory component of the sustainable management of
Australia’s marine environment at the Commonwealth level (DSEWPaC 2010).
Through the development of a marine bioregional plan objectives for the conservation
of a region’s biodiversity and priorities to achieve those objectives are identified. The
objectives include:
1. conserving biodiversity and maintaining ecosystem health
2. ensuring the recovery and protection of threatened species
3. improving understanding of the region’s biodiversity, ecosystems and the
pressures they face.

In the context of those objectives, regional advice will be provided for biologically
important areas. These are parts of a region that are particularly important for the
protection and conservation of protected species, for example where aggregations of
individuals display biologically important behaviors and where threats are known to be
of relevance to a protected species.
While attention to protected species matters lies outside of section 176, threats to
protected species, where known, will be articulated so that management and science and
110

Chapter 3: Critical assessment of policy and legislative regimes in conservation and management of
grey nurse shark

research needs may be more targeted and streamlined in future efforts. For the grey
nurse shark this is a step forward in the management of pressures through better
definition of the species conservation needs and the subsequent application of
management measures.

3.1.3.8 Habitat protection
The EPBC Act specifies that recovery plans should identify the habitats that are critical
to the survival of the species or community concerned and the actions needed to protect
those habitats (S270 (2)(d)). It also requires that habitat critical to the survival of the
species be entered on a register of critical habitat (S207A). In doing so, the EPBC Act
provides a process for the identification and defining of habitats for threatened species
such as the grey nurse shark. The register is given effect through Section 207A, and
Regulation 7.09 provides advice on what areas should be included on the register and
how an area should be defined. Section 207B requires that a person must not take an
action that significantly damages critical habitat that is in Commonwealth areas.
While marine bioregional planning is providing much needed direction toward effective
conservation and protection of habitat in the Commonwealth marine environment, plans
are currently still in draft phase. Although biologically important areas have been
identified for the grey nurse shark (DSEWPaC pers. comm. 2010), protection of these
areas is yet to be ascertained and proposals to resolve this issue are unknown at this
stage. Consequently, it is uncertain how much benefit will be conferred to species such
as the grey nurse shark that largely exist outside of the Commonwealth’s jurisdiction.
Importantly, biologically important areas should not be confused with ‘critical habitat’
as defined in the EPBC Act. A review of the adequacy of marine bioregional plans,
once implemented, would be desirable to assess how cross jurisdictional measures may
be developed and potentially utilised for large coastal species such as the grey nurse
shark.
The Commonwealth government released a national recovery plan for grey nurse sharks
in June 2002 (Environment Australia 2002), which is currently under revision
(DSEWPaC pers. comm. 2010). This plan identified incidental capture by commercial
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and recreational fisheries, shark control activities, shark finning and ecotourism as the
major threats to the recovery of grey nurse sharks. It was thought that fishing activity,
particularly recreational line fishing, was impacting severely on the existing grey nurse
shark population along the east coast of Australia (Environment Australia 2002). The
plan also outlined a number of actions to be undertaken by agencies and stakeholders to
identify key aggregation sites, and to establish protected areas around them.
Since 2002, many of the known east coast key aggregation sites have been afforded
greater protection status, through the declaration of: critical habitats, marine parks and
fishing closures in NSW; Grey Nurse Shark Protection Areas and marine national park
zones in Queensland; and marine reserves in Commonwealth Waters (Bansemer 2009,
Bansemer and Bennett 2010). The conditions and size of sanctuary zones varies
between sites, however at a minimum this includes restrictions on fishing methods and
fishing gear. Although the use of protected areas in the management of grey nurse
sharks is not a new concept, its effectiveness is questionable with regard to the
adequacy of current measures in place.
A factor of 10 percent minimum protection as a goal for adequately conserving
biodiversity was identified at the ninth Conference to the parties to the Convention on
Biological Diversity (cop9, Annex II) (CBD 2010). With only 19 sites along the east
coast of Australia that are currently protected from fishing activities, the question of
adequacy is difficult to measure for species that migrate along the coast during different
life history cycles (grey nurse sharks are known to migrate north to gestate and south to
pup biennially, (Bansemer and Bennett 2009, Otway et al. 2009)). This is further
complicated as the east coast population is already considered under the accepted selfsustaining population threshold (>5000 individuals) (Bradshaw et al. 2008, Cardno
Ecology Lab 2010), as well as by not all sites being fully protected from fishing. The
assumption that 10 percent is an adequate protection measure is likely to be
underestimated for the east coast population of grey nurse sharks in this instance. While
the identification of adequacy is a complex task, it is apparent the current measures do
not afford enough protection to the grey nurse shark from adverse activities (Bansemer
and Bennett 2010). Further research to understand these principles is an important
consideration for providing effective protection to this species.
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While the declaration of critical habitat is imbedded as a protection measure within the
EPBC Act, this mechanism is yet to be utilised for the protection of grey nurse sharks.
There are several problems with the concept of critical habitat as it is legislated, which
can be attributed to difficulties with the application of current provisions in the process,
as well as the limited conservation outcomes evident in its application.
As outlined in the EPBC Act, it is an offence to kill, injure, take, trade, keep or move a
threatened species without authorisation. However, this mechanism does not set in place
protective measures for the species in which the critical habitat relates to. Furthermore,
the Commonwealth has limited ability to prosecute people that have knowingly
undertaken an action that will significantly damage the habitat of a species that is not
within its jurisdiction. This point is particularly relevant to grey nurse shark, as much of
their preferred habitat lies within state waters.
There is further administrative burden incorporated through the declaration of critical
habitat, as this must be undertaken following consideration by the Minister’s advisory
scientific committee, namely, the Threatened Species Scientific Committee. This
process can be time consuming and is currently undertaken separate to that of listing a
species under the EPBC Act.
In the case of grey nurse shark conservation, the Commonwealth has implemented the
highest protection possible for the areas identified as critical habitat and for which it has
jurisdiction, through the declaration no–take areas under IUCN guidelines in
Commonwealth Marine Reserves. It has not however, listed those habitats under its
legislation, as has been undertaken by NSW and Queensland at sites within their
relevant state jurisdictions. To address this issue, declaration of critical habitat at the
time of species listing (if known), would be preferable and more timely from an
administrative perspective. Efficiency to this end was examined in the recent review of
the EPBC Act, undertaken by Dr Allan Hawke in December 2009 (DSEWPaC 2010).
Despite the protective measures applied to the conservation of grey nurse sharks, the
point remains valid that mechanisms that are there to assist the protection of species and
their habitat are not necessarily streamlined, are open for interpretation and are
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consequently not utilised in the most effective way to achieve robust conservation
outcomes for species such as the grey nurse shark.
While it is arguable that the highest level of protection has been afforded to the grey
nurse shark in some Commonwealth sites, critical habitat declaration should be
concurrent to listing a species protected under the EPBC Act. Administrative burden or
a lack of legal surety should not be limiting factors in the overall effectiveness of these
mechanisms. If a mechanism to list critical habitat is part of environment legislation
then it should be used, altered to effectively address the abovementioned constraints, or
removed from the legislation. Protected species such as the grey nurse shark would
benefit from more streamlined legislation. This is particularly evident for migratory
marine species that numerous policies and laws governing their fluid environment. As
can be seen from the practice of critical habitat listing, the administrative burden can
detract from any additional benefits the listing may provide.

3.1.3.9 International Obligations
Australia has three major international obligations that are relevant to the conservation
of grey nurse sharks including the United Nations Convention on Biodiversity (CBD),
the Convention on the International Trade in Endangered Species of Wild Fauna and
Flora (CITES) and the Convention on the Conservation of Migratory Species of Wild
Animals (CMS).
CBD places an obligation on all its signatories to develop national strategies, plans or
programs for the conservation and sustainable use of biodiversity. As a signatory to the
CBD, Australia has identified specific needs for a range of relevant species through
various legislative and conservation management regimes, including the commitment to
implement a National Representative System of Marine Protected Areas (NRSMPA) by
2012 through the Marine Bioregional Planning program.
Australia is one of 175 countries that are party to CITES. Each member country places
predefined controls on the import and export of an agreed list of species that are
endangered or at risk of becoming endangered from the threat of international trade.
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CITES places species into three categories based on their conservation status and the
risk from trade. Lists of species in each category are compiled as three separate
appendices to the Convention. The wildlife provisions of the EPBC Act consolidate the
CITES appendices into a single list that identifies the trade conditions or restrictions
that apply to each specimen, the appendix under which it has been listed and the date of
listing.
The EPBC Act provides that all species listed in CMS appendices are to be listed as
migratory species under the Act and therefore considered matters of national
environmental significance. It is an offence under the EPBC Act to kill, injure, take,
trade, keep or move a member of a listed migratory or marine species in a
Commonwealth area (s254) unless the action is covered by a permit issued by the
Environment Minister or is otherwise exempt. These include actions authorised by
permit, or undertaken in accordance with an accredited management plan or regime, for
example, fishery management plans or management arrangements.

3.1.3.10 National Plan of Action – Sharks
Although fisheries management agencies have increased the application of risk
assessments and risk-based management approaches which have helped identify shark
species that are at the greatest risk of adverse fisheries impacts, many of the issues
identified in the 2001 Shark Assessment Report remain with regard to commercial shark
harvest (Bensley et al. 2009).
In 2004, an NPOA was developed in Australia to implement the international objectives
into local management arrangements. The NPOA is the primary tool to provide specific
guidance on prioritised actions for shark conservation and management at the national
level. The NPOA identified 18 issues based on the overarching objective: the
conservation and management of sharks and their long-term sustainable use. More
specifically, seven of these issues related directly to the grey nurse shark (Table 2.1,
Section 2.3.4).
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Since the 2001 IPOA–Sharks, there have been some improvements in the management
of commercial shark harvest and bycatch. These include improved identification of
species in the catch, development of identification guides for fishers, improved in catch
and effort data collection, logbooks and observer programs and shark-specific
management measures to address species of concern, including shark rebuilding
strategies (Bensley et al. 2009).
The NPOA has contributed to these improvements through identification of a number of
regionally specific issues. However, it is still up to the relevant research and
management agencies to use this document for guidance when developing priorities, as
the plan is not mandated beyond the initial development. Notably, since the
development of the NPOA in 2004, nine species of shark including the grey nurse
sharks remain listed as threatened under the Environment Protection and Biodiversity
Conservation Act 1999, with an additional species, the school shark, listed as
conservation dependent. While a review of the NPOA is currently underway by the
Department of Agriculture, Forestry and Fisheries (DAFF) (DAFF Australia 2010), it is
apparent that some of the issues raised in the plan have been dealt with effectively,
while others still require more attention (Bensley et al. 2009).
The SAR 2009 recommended the following issues as a priority consideration during the
review of the 2004 NPOA–Sharks. These include an improved application of data
verification methods (observer programs, targeted research and analysis, etc.) in target
and non-target shark fisheries, the effective implementation of robust management
measures and recovery actions to mitigate threats to high-risk and threatened,
endangered and protected species, and to rebuild over-exploited stocks precautionary
measures to prevent any further declines in shark species (Bensley et al. 2009).
Difficulties in identifying species at sea, reporting of catches at the group level (e.g.
‘shark unspecified’, ‘whalers unspecified’) and differences in reporting systems across
jurisdictions are highlighted in the SAR 2009. These reporting limitations mean that the
full extent of species catches is still not well understood in Australia, which is of
particular concern for high-risk species (Bensley et al. 2009).
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Most relevant to the ongoing protection of grey nurse sharks are the identified longer
term needs that support the development of more effective shark bycatch mitigation
methods and conduct assessments of the risk non-commercial fisheries pose to sharks
(Bensley et al. 2009). The report concluded that these issues were principally fisheries
focussed and not exhaustive. Consequently, habitat protection as identified under
Recovery Plans was not highlighted by the SAR 2009.
To adequately meet its statutory responsibilities in the marine environment, the
Australian Government needs good information, particularly on protected species and
the functioning of marine ecosystems. The EPBC Act imposes certain obligations on
the Australian Government in regard to species listed under the EPBC Act. Adequate
information about the species, its life cycle and behaviour, habitat needs and
susceptibility to different pressures is vitally important in meeting the species’
conservation needs. Similarly, the better the information available to government about
the structure and function of marine ecosystems the better the capacity of government to
manage for the sustainable use of living and non-living marine resources and to ensure
that human activities do not irreversibly degrade ecosystem health.
The number of shark stock assessments conducted in Australia is low given the well
documented concerns about the sustainability of a range of shark populations plus their
potential vulnerability to a range of fisheries. While numerous fishing controls are
designed to restrict the harvest levels of sharks, the effectiveness of these arrangements
are difficult to measure due to a lack of accurate species specific catch data. Information
requirements to fill this gap for high–risk species such as grey nurse sharks should be
addressed as a priority (Bensley et al. 2009).
The question of whether identified outcomes are achievable or defined appropriately is
of paramount importance to the overall ability of the NPOA to maintain intact
biodiversity into the future. The successful implementation of the NPOA appears to lie
within the ability of each jurisdiction to accurately identify the various issues associated
with each species of interest. It is also vital to secure the cooperation of the vast array of
stakeholders (who often have conflicting views) (Appendix 1), while concurrently
anticipating the government’s capacity to provide adequate funding over the life of a
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plan once it is developed. For species like the grey nurse shark, more emphasis on
national plans that promote cooperative multi-jurisdictional management may be more
efficient given their migratory nature.
Almost six years have passed since the development of Australia’s NPOA–sharks.
However, many of the issues identified in the initial plan of action remain significant for
the grey nurse shark. While science and policy have been progressed, updated and
formulated to the desires of the current political will, the ability to effectively integrate a
plan of action that conserves this species remains a challenge for those mandated with
providing adequate protective management measures (Appendix 1). The development of
appropriate strategies that address all stakeholder requirements, while still achieving the
conservation objective of protecting vulnerable species from non-natural impacts,
remains a significant issue for Australia.

3.2 Management mechanisms and Regulatory efforts
The rate of global exploitation and mortality of sharks under current management
regimes is of ongoing concern (IUCN 2010). Coupled with an inherent vulnerability
sharks have to overexploitation, the need for more effective means to manage shark
populations is particularly evident for coastal species such as the grey nurse shark. This
species is vulnerable to the cumulative impacts coastal zones encompass, as a result of
high populations, intense fishing effort and subsequent habitat degradation that occurs
throughout this zone (Table 2.6).
Although much improvement can be tracked since the establishment of the IPOA–
Sharks, protective measures that aim to conserve critical habitat and/or threatened,
endangered and protected (TEP) species at the national level, continue to be
complicated by a lack of overarching governance and strong policies that achieve
effective conservation outcomes (Techera and Klein 2011).
While the FAO established the Code of Conduct for Responsible Fisheries and more
specifically, identified the IPOA–Sharks as a guide for nations that undertook targeted
shark fishing activities (FAO 2000), the latest expert review of the IPOA–Sharks has
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highlighted a lack of consistency between implemented NPOAs (FAO 2008). As a
consequence, the IPOA–Sharks’s potential for effectiveness and efficiency in the
conservation of disjunct, global populations of species such as the grey nurse shark is
potentially weakened.
Despite efforts to regulate fisheries and their bycatch of shark, the migratory nature of
many shark species (across numerous jurisdictions), compounded by a lack of accurate
landing or discard data makes effective management difficult to achieve. Moreover, The
low economic value placed on sharks and the difficulties in accurate identification, have
led to a lack of incentive to report accurately, consequently complicating this issue
further.
Several governmental and large non–governmental organisations (NGOs) have
contributed to legislative and regulatory improvements in both domestic and
international shark conservation. However, one major factor still contributing to the
difficulties in shark management is the availability and reliability of data on shark
populations (Musick et al. 1993, Pollard et al. 1996, Stevens et al. 2000, Carlson et al.
2009). The lack of defensible status information for most species disables
management’s ability to appropriately formulate policies that provide effective
governance. This problem was evident in the three locations assessed during this
research (Section 2.3.3).
Although international regimes such as the Convention on the International Trade in
Endangered Species of Wild Fauna and Flora (CITES) and the Convention on the
Conservation of Migratory Species of Wild Animals (CMS), create mechanisms for the
conservation and management of a limited number of listed shark species (via
prohibition of international trade (CITES) and take throughout a species range (CMS)),
it is difficult to understand how these regimes effectively direct and influence
management at the national level (Techera and Klein 2011). The inshore distribution
(within national jurisdiction) of grey nurse sharks makes them less likely to receive
significant benefits from these mechanisms.
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The protection of a species through legislated listing processes to ascertain and
highlight a population status as threatened or migratory is an important first step in
acknowledging the need for further management measures. However, the only
overarching international provisions for habitat conservation are captured under CMS
and CITES (Techera and Klein 2011). Under these obligations, little guidance is offered
to species such as the grey nurse shark that remain within national jurisdiction.
The obligation of the Convention on Biological Diversity (CBD) to develop national
strategies, plans or programs for the conservation and sustainable use of biodiversity has
been particularly important in promoting the development and implementation of
marine protected areas. Nevertheless, direction toward achieving conservation outcomes
specifically for sharks is not provided (Techera and Klein 2011).
With a preference for inshore habitats, the respective distribution of grey nurse sharks
makes the lack of applicable law for habitat protection at the international level
particularly important. Although there are national legislative and/or policy obligations
that require the identification of critical habitat areas (NSW Industry and Investment
2010, DSEWPaC 2010, NMFS 2010), implementation of appropriate management
measures within these sites lacks direction. Beyond initial identification, there is also
potential for critical habitat declaration to be set aside if current protective measures are
considered adequate by the authority (Section 3.1.3.8). Although some jurisdictions in
this study have identified critical habitat protection for the grey nurse shark, a lack of
overarching direction has potentially left a loophole in legal implementation (Section
3.3.1.8). Mechanisms that better address specific guidance to this end require urgent
attention.
Fisheries regulations extending from the United Nations Convention on the Law of the
Sea (UNCLOS) set up maximum sustainable yields for species, conservation outcomes
are not clearly articulated for the protection of sharks. Consequently, it can become
difficult to maintain strong national policy without clear consensus, support and
direction from overarching provisions. Once left to the relevant jurisdiction, best
practice and/or critical knowledge can often be misplaced or misconstrued.
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The limited guidance from overseeing international regimes (even if membership is
voluntary in nature), and the subsequent absence of an overarching structure at the
international scale is likely limiting the overall effectiveness of coastal shark
management at the national level. The lack of consistency between NPOAs as reported
by the expert review panel (FAO 2008) establishes further overarching provisions
beyond that provided by the IPOA–Sharks are needed for effective shark governance.
There are many challenges faced by governments charged with the development of
appropriate polices and legislation in the conservation of grey nurse sharks. In
particular, the general consensus (through inclusion at the development stage) and
understanding (through ongoing education) of all relevant stakeholders plays a
significant role in the application of protection afforded to this species.
As conservation resources are often required to address a range of applications,
communication of objectives, or the decision to use ‘the precautionary approach’ has
sometimes been left to run its own course. Consequently, confusion, distrust and/or
disbelief at action taken by various management authorities has resulted in changes to
proposed conservation strategies (Appendix 1). Stakeholder inclusion at the policy
development stage is particularly relevant for species such as the grey nurse shark that
share their environment with some of the most heavily fished regions of the respective
jurisdictions.
Grey nurse sharks are impacted by the same environmental degradation that affects
many species: habitat loss, ecosystem impacts, climate change and non–target bycatch
(Table 2.6). Although efforts (particularly in the last 10 years) have been undertaken to
put laws and plans into place for shark management, at the national level, there is still
opportunity for states or communities to tailor conservation measures to respond to
specific behaviours and habitat needs of coastal species such as the grey nurse shark
(Techera and Klein 2011).
Concluding remarks on the overall effectiveness of a National Plan of Action – Sharks
to support and influence respective management and legislation is provided within the
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context of providing additional benefits outside of national regimes is considered
further.

3.3 How effective is a National Plan of Action – Sharks
In 2005, FAO organised an ‘Expert Panel’ to evaluate progress on the implementation
of the IPOA–Sharks. The consultation concluded that few countries had recorded
successful conservation and management of elasmobranch resources and that stocks and
species depletion continued to increase (FAO 2008).
Although the IPOA–Sharks was still considered a comprehensive approach to
conservation management, as it highlighted the multiple pressures placed upon sharks, a
number of possible limitations to its overall effectiveness were nevertheless identified
(FAO 2008).
The Expert Panel noted the low economic importance of shark fisheries in many
countries and the correspondingly low priority sharks receive in the allocation of
management resources (funds and experts), as well as the weak or lack of political will
to address elasmobranch population problems within management jurisdictions, were of
particular concern. Furthermore, a lack of expertise to prioritise management actions for
implementation and insufficient funding and/or human resources to address these
problems, as well as the dependency of national initiatives on funds provided by donors
were found to limit the IPOA–Sharks overall effectiveness (FAO 2008).
Other concerns regarding implementation of elasmobranch fisheries management
included: the lack of appropriate taxonomic guides to identify species; the lack of
insufficient information on the population biology of elasmobranch species, both
targeted and bycatch species and; scarce or lacking data, particularly for catch and
fishing effort, to inform management decision making (FAO 2008). While not
specifically articulated by the Expert Panel, the voluntary nature of an NPOA and a lack
of consistency in implemented plans, have been highlighted as potentially weakening
the overall approach (Techera and Klein 2011).
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The twenty-seventh session of the Committee on Fisheries (COFI) in 2007 established
intensive work was still required to address the conservation and management of
elasmonbranch resources, despite efforts by some countries to implement NPOAs (FAO
2008). While more than ten years have passed since the meeting of the member states in
1999, only 13 countries have developed an NPOA (Lack and Sant, 2011 Techera and
Klein 2011,).
An assessment of the top 20 shark catching nations (which includes the U.S) suggested
that shark fisheries are likely to only be managed well in a few of these regions.
However, the implementation of an NPOA did not necessarily indicate effective
management of shark fisheries were present in these regions (Lack and Sant 2011).
Although there is little argument the objectives of the IPOA–Sharks are appropriate as a
best practice benchmark, the reality of governments achieving desired results is often
much more complex. In the case of shark conservation, constraints are compounded by
the voluntary nature of an NPOA, multiple management arrangements and disjunct
regulatory regimes (Techera and Klein 2011). More specifically, for the grey nurse
shark, a lack of overarching international law to guide the implementation of effective
habitat conservation at the national level is considered a significant limitation.
For an effective regulatory approach to shark conservation and management, interaction
between the different levels of law–making is required to create consistency and scope
for targeted action where identified (Techera and Klein 2011). This is currently difficult
to achieve due to the different management tools and approaches used to implement the
laws. Although contributing in their own right to conservation, mechanisms such as
marine protected area management, protected species listing processes and fisheries
management input and output controls, are processes that are largely undertaken
separate from each other (Techera and Klein 2011).
At a national level, fisheries management often falls under an entirely different ministry
and department structure to environment conservation (Carlson et al. 2009, AFMA
2010, DAFF 2010, DSEWPaC 2010). In the case of grey nurse sharks, governance can
also cross multiple jurisdictions, whereby states have primary fisheries management and
123

Chapter 3: Critical assessment of policy and legislative regimes in conservation and management of
grey nurse shark

regulatory duties (due to the species preferred habitat), as well as the role of
implementing conservation measures such as protected areas and/or protective listing
processes under their relevant laws (NSW Industry and Investment 2010). Additionally,
federal departments also have responsibility for implementing similar processes. These
include protected species listing and rebuilding plans if stocks are considered ‘of
concern’ and/or threatened, as well as regulating fisheries through bycatch reduction
laws and protected species interactions. While these jurisdictions have memoranda of
understanding (MOUs) to report on interactions incurred, such approaches can leave
open opportunity for inefficiencies to occur more readily as they have so many
regulatory layers.
In the conservation of coastal species such as the grey nurse shark, complexities exist
from fragmented and disconnected management and legal processes which can lead to
gaps and duplicated efforts (Chuenpagdee and Jentoft 2009, Techera and Klein 2011).
Complexity arises from the fact that governing institutions operating in fisheries and
coastal management experience overlapping of jurisdictions and a need for
coordination. At issue here is also how power plays a role in forming institutions,
setting agendas and prescribing solutions (Chuenpagdee and Jentoft 2009). Control over
funding is often tied to the respective institution and the popular view (or politics) of the
time deems how this is appropriated. With regard to grey nurse sharks, the
implementation of appropriate habitat conservation would benefit from a more
streamlined, overarching approach.
While an NPOA addresses shark conservation and management in a more
comprehensive way than has been attempted in the past, its voluntary nature serves only
as a framework for regulatory action, rather than the actual law (Techera and Klein
2011). The problem with implementation is therefore transferred to the hands of the
relative jurisdictions and complex governance frameworks within which they work
(Sections 3.1.1.6, 3.1.2.8, 3.1.3.10). A lack of overarching collaboration at the
institutional level can therefore lead to a lack of robust conservation outcomes where
plans or policies are developed and ultimately implemented.
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Policy instruments such as marine protected areas, gear restrictions, individual fishing
quotas, licensing and bycatch restrictions are all utilised in the conservation and
sustainable use of the marine environment. However, establishing effective governance
is often complicated because it involves multiple stakeholders, who may each require
convincing there is a need for change, when a problem is identified. The chosen policy
approach will therefore be both acceptable and problematic, depending on the
stakeholder views and livelihoods involved (Appendix 1).
Improvements to current management and legislative regimes require an understanding
of the consistency in a governing system and whether the governing institutions conflict
or cooperate (Chuenpagdee and Jentoft 2009). As institutions interact with external
agencies, their commitments to international agreements and conventions can further
complicate the clarity required when initiating change.
Interaction between all relevant bodies remains fundamental to providing the most
effective means for conserving coastal species such as the grey nurse shark, which share
their habitat and migratory routes with a range of jurisdictions and stakeholders. A more
collaborative approach to conserving this species, particularly when international laws
do not provide adequate overarching direction, will be an important contributing factor
toward achieving effective governance in the longer term.
Although recognised as predominantly a guidance framework, the IPOA–Sharks, and
associated SAR, are still a comprehensive way to highlight the current state of shark
stocks within a specific jurisdiction and region. However, the value added by
development of an NPOA may be minimal as data remains incomplete for many shark
species, and the stock status of grey nurse sharks in the U.S and west coast of Australia
remains unresolved (Stevens et al. 2000, Cavanagh et al. 2003, Carlson et al. 2009).
While perhaps not a priority for fisheries management due to its low commercial value,
research has shown the grey nurse shark does not recover well once stocks have been
depleted (Musick et al. 1993, Pollard et al. 1996, Cardno Ecology Lab 2010).
Consequently, establishing stock status and the application of appropriate management
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measures is still required in these or to confirm the implications for the future viability
of these populations.
Managing the effects of marine activities on species with low economic value requires
new options to protect and sustain species such as the grey nurse shark, which are
considered at high risk (Table 2.6). Due to its inshore distribution, the grey nurse shark
will continue to interact with fisheries along its migratory route. To this end,
alternatives that include an incentive based approach, whereby fisheries operators could
potentially continue fishing in some important habitat areas, but for the privilege, a fee
would be attached to future operations could be considered. This option may assist in
providing alternative conservation outcomes to marine protected areas, which are
difficult to justify other than for juveniles or gestating females which are known to be
less migratory during these life stages (Dicken 2006, Bansemer and Bennett 2009).

3.4 Stakeholders and their contribution to conservation
Absence of links between assessment (biology) and management response (policy) has
historically created a general lack of confidence in how government has managed
fisheries and how stakeholders (in particular conservation groups and the fishing
industry) consequently react (ie. reporting agreement/consensus) (Appendix 1).
When legislative objectives are too broad, it is difficult to administer any management
strategies effectively. The lack of guidance in terms of management achievements and
expectations, or lack of policy, can lead to uncertain economics and an uncertain future
for some stakeholders. This point is particularly relevant to proposals that protect
critical habitat, as action taken in this area has generally inferred closures to fishing
areas are the best option for management. However, as much of the legislation is
focused on the identification of these sites and not the necessary protective measures,
the intended objectives can be open to scrutiny. Consequently, governments are
sometimes held accountable for the demise of livelihoods irrespective of the
conservation outcomes in the longer term (Appendix 1).
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As a result, many fishery management actions have had relatively short-term target
dates, with limited goals that were optimistic considering the nature of shark
demographics (Section 2.3). While management strategies are now better focussed on
what is needed to produce a sustainable stock in the future (Section 3.2), in the past,
actions have tended to address the immediate symptoms, rather than the problem itself
(Section 2.3).
While recognised as necessary, a long-term strategy for rebuilding grey nurse shark
populations is not yet in place in any of the locations identified during this research.
Although it is arguable that South Africa’s population is at self sustaining levels, the
longevity of this status should not be taken for granted. Stock status confirmation is still
required for both the North–west Atlantic and west Australian populations (Sections
2.3.1, 2.3.3).
In the past, there is little doubt that the delays in effectively managing shark fisheries
(including grey nurse shark populations) have resulted in a less than optimal stock
condition. This has subsequently led to undue economic hardship on commercial and
recreational fishing sectors (Shotton 1999). To this end, there is a continuing challenge
for management to ensure the best available science is applied to conservation
management in a timely manner, as well as to ensure the science and the decisions
underpinned by it are communicated adequately to all relevant stakeholders.
Several examples of stakeholder interactions, management decisions and policies have
been examined to provide context to the difficulties surrounding the effective
management of coastal species such as the grey nurse shark (Appendix 1). The
historical ‘snapshots’ span a 50 year period and depict the views of stakeholders
affected by the actions proposed by governments of the day. The examples were
extracted from various media portals including: television programs, magazine and
newspaper articles, internet blog sites and subsequent government responses to the
various undertakings. Comments are provided to highlight the political nature of
conservation management as it relates to the grey nurse shark, as well as to remind
those with the responsibility for the management of this species, that achieving strong
conservation outcomes is an inherently difficult task.
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3.5 Concluding remarks
While environment Non–Government Organisations (NGOs) may be able to freely
articulate their views, as can scientists publicise their research without too much
contention under their own ‘banner’, governments must attempt to balance and address
all stakeholder views in their commitment to achieving transparent public policy.

Despite the technical and conceptual advances in marine science, the marine
environment remains considerably less well understood than terrestrial ecosystems.
This is because research in the oceans is more difficult, more expensive and more
dangerous than it generally is on land. In this instance, a precautionary approach, that
articulates “Where there are threats of serious or irreversible damage, lack of full
scientific certainty shall not be used as a reason for postponing cost-effective measures
to prevent environmental degradation …” (Report of the United Nations Conference on
Environment and Development, Annex I, Principle 15), would seem the most
appropriate course of action for managing long–lived species with low reproductive
potential such as the grey nurse shark.

Nevertheless, taking this action, while appropriate under the relevant environment and
species protection legislations and IPOA–Sharks guiding principles (Section 3.2, FAO
2000), has further implications (Appendix 1). While waiting for unequivocal scientific
evidence, species such as the grey nurse shark have continued to be impacted by
allowable activities as a result of inadequate action. However, when applying the
precautionary approach, evidence based management is not the main driver behind the
implementation of protective measures and consequently, conservation outcomes are
sometimes compromised as a result (Appendix 1).

Decisions taken by government are multifaceted and ultimately political with science
being one of many elements under consideration. To improve in this area, scientists
must assist policy makers to tackle the right issues at the right time to ensure the
inherent integrity of science is communicated adequately through openness and
speaking in terms the public can understand.
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Changes in attitudes towards wildlife cannot be expected without an understanding of
conservation issues. The role of communication will undoubtedly assist the overall
effectiveness of grey nurse population management across the three locations reviewed
in this study.
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Chapter 4 Recommendations and conclusions
Using the IPOA–sharks as a benchmark, best practice management for the conservation
of grey nurse sharks and the success of its implementation (via an NPOA) was assessed
in three locations: the United States of America, South Africa and Australia.
The national legislative and management regimes across the respective locations were
also critically analysed to ascertain the presence and adequacies of the current policies,
in particular, where they relate to the conservation and management of grey nurse
sharks. In addition, a risk assessment and analysis of the science that underpins the
management practices within each region was undertaken. The role of all stakeholders
in the process of implementing strategies that protect and support the conservation of
grey nurse sharks was also critically reviewed.
A number of patterns have emerged in the critical assessment of the policies and
legislative regimes that are in place to manage and protect the grey nurse shark at the
three locations reviewed during this research.
Consistent to all locations, grey nurse sharks have been provided full protection from
commercial fishing activities and to a large degree from recreational fishing (with the
exception of South Africa). Acknowledgment of the species low rate of recovery, once
stocks have been depleted, remains an area of concern in all locations reviewed (Musick
et al. 1993, Pollard et al. 1996, Otway and Burke 2004, Dicken 2006, Bansemer and
Bennett 2009, Carlson et al 2009, Cardno Ecology Lab 2010), and grey nurse sharks
subsequently receive a degree of ongoing attention through monitoring programs and
research.
To this end, it is considered that the objectives of the IPOA–Sharks have correctly
identified the major areas pertinent to grey nurse shark protection more generally.
However, with regard to developing future strategies that adequately address the
ongoing conservation of this species, the review of science has identified areas whereby
further specific measures should be implemented, but have not been progressed to date.
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Consistent with the original objectives of the IPOA–Sharks, a more precautionary
approach is considered desirable and pertinent to managing species with such low
intrinsic rates of recovery. Despite obvious contentions with some stakeholder groups,
protection of habitat is considered critical during various stages of the grey nurse sharks
life cycle.
As a result, proposed new measures include: stricter management of known nursery
sites, and where appropriate total closure to fishing during important seasonal
aggregation sites (such as pupping and/or gestation sites where known). The practical
value of spatial protection under these parameters will be difficult to confirm preimplementation however, research has inferred that mature female grey nurse shark
have retained less fishing gear following long periods (up to 10 months) within
protected areas during gestation (Bansemer and Bennett 2009, 2010). Furthermore
juveniles are considered the most critical age class in terms of population
stability/recovery, are less migratory and the definition of their nursery sites is
becoming better understood (Smale 2002, Otway et al. 2004, Dicken et al. 2007,
Bansemer 2009, Kinney and Simpfendorfer 2009, Barker and Williamson 2010, Cardno
Ecology Lab 2010).
Consideration into incentive based activities that link to allowable activities within
identified critical habitat areas (Table 2.2 and 2.3) should be considered as an
alternative to further marine protected areas. Given the migratory nature of this species
within its national coastal range, the potential for success in small directed ‘no take’
areas is unlikely to confer any additional benefits to mature migratory animals which
are known to travel up to 1200 along the coast Otway et al. 2009, Bansemer 2009). As
individuals are hooked (although incidentally) next to designated protected zones,
extension of these areas would unlikely provide additional benefits to the conservation
of mature adults.
Instead, consideration should be given to applying a cost factor to continue fishing near
known critical habitat areas and/or migratory routes. For example in NSW, it is arguable
that the entire coast would require fishing to be excluded from preferred grey nurse
shark habitat, before the biggest threat, incidental hook mortality, would be removed.
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While it is unlikely this is going to happen in the near future, allowing fishing to
continue to occur in this area, but applying a price to that privilege, may provide an
incentive to fish elsewhere, depending on the fee applied. If fishing did continue to
occur it would still be subject to the protected species laws currently in place and
subsequent fines if animals were targeted. Revenue incorporated from this option could
subsidise observer programs and research into the identification of nursery, juvenile or
gestation sites. This could be phased in over a period of time and if fishers still wanted
to fish within specific latitudes for example, an incentive to allow this would be at a
cost.
The risk assessment conducted identified incidental hook mortality from fishing
activities and impacts associated with the bather protection programs as significant
issues for grey nurse shark survival (Table 2.6). While the migratory nature of this
species infers fishing related mortality will be difficult to reduce, further action to
encourage reporting of any instance of interaction along the east coast of Australia
should be a priority for any management plan, as well as consideration for incentives to
achieve this.
Although the collection of species–specific data is preferable from a scientific
standpoint, reliable species identification continues to pose problems in the practical
management of the fisheries, which may be potentially remedied through observer
programs, extensive public outreach, and educational programs (Cortes and Neer 2008).
To maximise the value of observer-based research, a legislative framework associated
with licensing of commercial fishing operations providing fisheries scientists with a
mandate to conduct observer research on any vessel at any time, was proposed in
MacBeth et al. 2009. This proposal may help to address the apparent underreporting of
grey nurse shark interactions in some regions.
Stronger measures to this end could include mandatory observer programs for fisheries
operating in identified grey nurse shark biological important areas. Such areas have
been identified in the three study locations and could counteract the ongoing problem of
underreporting interactions between this species and commercial fishing activities.
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Demonstration of the implementation of IPOA–Sharks principles as transferred to each
NPOA was difficult to determine from the overarching objectives alone. While actions
undertaken within the respective jurisdictions can be put under the banner of specific
IPOA–Sharks objectives (Section 2.4.2), it appeared that existing legislative
mechanisms, such as recovery plans and/or fishery stock assessments and the
subsequent actions identified under these constructs, have been more influential in the
conservation of sharks at the national level. Consequently, the impetus of an NPOA was
difficult to quantify during this research. It is also questionable whether resources to
review the adequacy of an NPOA are appropriate, especially with moves towards
ecosystem based fisheries management are evident in all three locations.
While some laws facilitate international management, a more systematic approach that
enables regimes to achieve outcomes that effectively conserve species that lie outside of
a national protection status would be a useful addition to the objectives of the IPOA–
Sharks. Although outlined through the guiding principles of the IPOA–Sharks, an
overarching obligation to address vulnerable stocks at the global level may provide
managers with a more uniform approach to meeting the needs of ‘species of concern’ at
the national level. While it could be argued the IUCN Red–List provides this
overarching mechanism, as it uses the best available science, the Red–List does not
necessarily invoke national species legislation into action, nor is it consistent with
national assessments in some instances (Section 3.1.3.8). As the U.S and west
Australian grey nurse sharks stocks are yet to be confirmed, a global obligation may
provide clearer direction for management or the impetus to undertake this important
task at the national level.
As identified by Techera and Klein (2011), overarching global legislation through CBD
or CMS would benefit the ongoing efforts to sustainably manage shark species of
concern. Following the signing of the CBD MOU–Sharks by the U.S and more recently
Australia (DSEWPaC pers. comm. 2011), there could be potential to consider an annex
to this agreement that supports nationally migratory species such as the grey nurse
shark. If a species is considered globally vulnerable, but populations are disjunct and
distinct, to ensure the viability of the global population, interaction between the
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governing authorities at some level should be undertaken to ensure the best potential
approach is taken for the global stock.
Across the board science has played a role in the management regimes that are in place,
however, the degree to which advice has been taken into formulating effective
governance has varied in each region. Stakeholders have undoubtedly played a major
role in influencing the outcomes to this end.
The ability of governments to implement the precautionary approach to conservation
management, as outlined in the IPOA–Sharks guidelines and embedded in all
jurisdictions’ environment legislation has been demonstrably difficult to achieve.
Section 3.1 outlines several attempts undertaken by the respective jurisdictions that
have been ultimately changed as a result of stakeholder influence. While the best
available science has been utilised, it appears a policy approach to conservation (ie. the
use of the precautionary principle), is difficult to justify when livelihoods are at stake.
This is an ongoing challenge that requires better communication at all levels (Appendix
1).
The oceans are not like the terrestrial environment which is divided by continental
masses. Instead they are all connected and should ideally be managed as such. As
declines in grey nurse shark populations continue to occur across the globe, the need to
consider stocks beyond national jurisdiction is becoming evermore critical to ensuring
this species ongoing longevity. This can only be done with the assistance of those who
interact with these animals – the stakeholders. Education and open information
exchange will be paramount to ensuring enhanced protection for grey nurse shark
populations occurs into the future.
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Appendix 1: A history of stakeholders in the
conservation and management of grey nurse
sharks
Unites States of America
News Report: "NMFS has caused the gradual economic failure of the commercial shark
industry since the implementation of the Atlantic shark fishery management plan during
April 1993," says Rusty Hudson of Directed Shark Fisheries Inc., based in Daytona
Beach, Fla. "Profit margins are the lifeblood of a business and NOAA Fisheries has
doomed the Atlantic shark fishing industry to certain collapse by taking financial
opportunity away from the directed shark fishermen from Maine to Texas year after
year."
Comment: That report was made ten years ago. The Atlantic shark fishery is still
fishing, albeit with further restrictive measures in place.
Based on the results of a 1996 stock assessment, NMFS decreased the 1997 commercial
fishery quota for large coastal sharks by 50 percent. Shortly after these regulations were
put into effect, NMFS was sued by the Southern Offshore Fishing Association (SOFA).
This would be the first of several lawsuits aimed at NMFS by the commercial fishing
industry (NMFS, 1996).
In 1998, NMFS conducted a new stock assessment that, again, indicated the need for
additional harvest restrictions. As a result of the MSA requirements, and equipped with
this new stock assessment, NMFS promulgated new management measures to rebuild
Atlantic shark populations as part the Highly Migratory Species FMP for Atlantic tunas,
swordfish, and sharks (HMS FMP).
On June 30, 1999, NMFS received a Court Order challenging the commercial harvest
quotas for Atlantic sharks. This order put many of the new shark management measures
that were to go into effect on hold except for certain non-quota related measures and all
recreational shark measures.
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An independent review of the 1998 stock assessment was also undertaken. The
independent reviewers found that the conclusions made following the 1998 stock
assessment were not based on the best scientific information available, or proper stock
assessment techniques. The result of the lawsuit and reviews ended in a reduction in
large coastal and small coastal quotas back to the 1997 limit, and the removal of size
limits. New stock assessments for large and small coastal sharks were also agreed to
under the settlement.
In December 2000, this lawsuit was settled. NMFS determined that the settlement
agreement was appropriate because: it would conserve Atlantic sharks while
maintaining a sustainable fishery in the long-term; move the management process for
Atlantic sharks forward through quality-controlled scientific assessment and appropriate
rulemaking and; promote confidence in the management process and its underlying
science.
Ten years later. “February 24, 2010, several thousand angry fishermen descended on
Washington to protest what they see as draconian restrictions on fishing. The “United
We Fish” rally rhetoric outside the Capitol had a strong Tea Party flavor, but
prominent East Coast liberal Democrats were among the headline speakers and the
harshest critics of the federal government’s fisheries law and regulations.”
A news reporter’s rhetoric: “Rally organisers want you to think that bureaucrats care
more about the fish than fishermen, and a growing number of congressional members
appear to have swallowed the bait hook, line and sinker. We heard a lot of talking
points about arbitrary rebuilding deadlines, flawed science, harsh cuts, lost jobs and
the “right to fish”. Claims made that the fish are so abundant “you can walk on the cod
[in New England] just like you can red snapper in Florida." The comment underscores
the widening rift between fishermen’s perception of reality and scientists’
recommendations. While the science indicates that New England’s cod and the South
Atlantic’s red snapper are badly depleted and in dire need of rebuilding, some
fishermen say they’ve never seen so many fish in their lives.”
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Comment: Not surprisingly, the opposition to federal rules aimed at ending overfishing
and rebuilding overfished stocks is strongest in regions where restrictive management
measures along the North–east and South Atlantic coasts have been implemented.
Fishermen have railed against the rebuilding provisions in the MSA, claiming that
NMFS “make the fish more important than the fishermen.” In response, the “Flexibility
in Rebuilding American Fisheries Act of 2009” was put forward as a bill to amend the
MSA by extending the time period for rebuilding overfished stocks indefinitely.
Opposition to the Bill: “While couched in terms of providing greater flexibility, these
bills would roll back the law to a time when fishery managers routinely placed shortterm economic considerations over the long-term health of the fishery. In short, these
changes would return to the failed management system that prompted Congress to enact
the rebuilding provisions in the first place. It would be a huge setback for fisheries
conservation if election year politics succeed in framing this as a choice between
fishermen or fish. Failure to rebuild overfished stocks in a timely manner undermines
the productive capacity and economic potential of fisheries. The MSA’s existing law
gives managers ample flexibility to extend rebuilding timelines in specific situations.”

South Africa
Thursday, November 11, 2010: One chance to save sharks: “Grant Smith and his uncle
Trevor Krull used to run a shark tourism operation in Protea Banks, KwaZulu-Natal, a
few years ago. They regularly took local and international scuba divers out on deep sea
shark dives and became well-acquainted with the Zambezi and spotted ragged-tooth
sharks that lived among the rocky reefs….. However, back on land he often had to
witness fishermen cutting out the jaws of the sharks he knew so intimately. Appalled and
distressed by this practice, Smith and Krull decided to start Sharklife, a not-for-profit
organisation that actively addresses the exploitation of sharks and ocean fisheries in
South African waters. Smith says there is little scientific data on the shark life in South
African seas, but anecdotal evidence paints a healthy and diverse picture. However, he
says there is no legislation in place to prevent the hunting to near extinction of
unprotected shark species, such as the large ragged-tooth sharks and stocky Zambezi or
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bull sharks, as recreational fishing permits currently allow fishermen to kill up to 10
different sharks a day. He says the organisation would like to see legislation in place
that prevents the same occurrence as in Australia where “everybody wanted to kill a
raggie in the eighties”, leaving only a couple of hundred ragged-tooth sharks to live
and breed in their national waters – a number too low to achieve any replacement of
the tens of thousands that were lost. One of Sharklife’s most pressing projects is the
protection of pregnant ragged-tooth sharks (Carcharias taurus) in KwaZulu-Natal’s
Isimangaliso Wetland Park, formerly the Greater St. Lucia Wetland Park. This famous
area was South Africa´s first World Heritage Site, and here pregnant females relax in
the warm water from December to March during their gestation period.... The raggedtooth shark is listed as vulnerable on the Red List of the International Union for the
Conservation of Nature. The protection of these sharks is also important for marine
tourism in the area, which sees 66 000 to 100 000 deep sea dives per year in Sodwana
Bay….. Smith feels it is a “glaring oversight” that the pregnant raggies can legally be
hunted in the bay at a rate of one shark per day, but he says the Isimangaliso Park
Authority has recently committed to the drafting of new regulations to protect these
animals. Sharklife will continue to canvass for the new regulations until they are signed
into law.”
“Out of all of South African's saltwater fish species and shark species the Spotted
Ragged Tooth Shark is one of the most sought after angling species. This very popular
South African Shark species is commonly caught by shark fishermen from the shore all
year round, but particularly in the November, December and January months. Because
of the popularity with anglers targeting the Ragged Tooth Shark the South African
record for this fish changes almost every year. Fifteen years ago it was 216 kilograms
and as I write this article now it is close to 300 kilograms. This is personally one of my
favourite Shark species to target off the shore in South African waters” (South Africa’s
Game Reserves 2010).
“How To Catch The South African Spotted Ragged Tooth Shark. The Ragged Tooth
Shark is a great sport fish and can be caught in estuaries, river mouths, sandy beaches
and especially rocky ledges. When targeting the Spotted Ragged Tooth Shark you will
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need at least a 10 or 12 foot rod with at least 25 pound line. Steel trace or wire should
be attached to your hook as well to prevent this fish from biting through your line.
Preferably I would use a 13 foot rod with anything between 35 and 50 pound line. Live
baits are most successful when targeting Ragged Tooth Sharks... Live baits like Shad,
Grunter, Stumpnose, Hound Sharks and Sandsharks all work very well. Dead baits also
work well too: Chokka/Squid, Octopus, Sardine, Tuna, Yellowtail, Bonito, Sarda Sarda,
Bonefish, Mackerel are just a few of the good baits to target the supreme predator in
South Africa's shallow coastal waters... The Spotted Ragged Tooth Shark!” (South
Africa’s Game Reserves 2010).
Comment: Although a regional listing of Near-Threatened on the IUCN Red – List of
endangered animals has been established for the grey nurse shark, game fishing
organisations continue to promote and educate potential anglers on the best way to
target and catch this species. Legally the recreational take of grey nurse sharks is still
allowable under the MLR Act. Due to their inshore aggregation preference, the ‘one
shark per person per day’ policy makes juveniles and pregnant females particularly
vulnerable to this activity.

Australia
News Report 1964: A good shot. The shark’s thrashing around. The spear’s gone right
through his head. Look at those snapping jaws! (Catalyst 2002).
“In NSW in 1984, the grey nurse shark became the first shark in the world to be
declared a protected species. Blamed for attacks on Sydney beaches, largely because
they looked the part and lived locally, they were sitting ducks for retribution. By the
1960’s, wholesale slaughter had begun by hook, mesh and spear” (Catalyst 2002).
Comment: Twenty–three years later. SUNDAY Program Channel Nine Television –
9am, 25th March, 2007: “Is the Grey Nurse Shark really on the brink of extinction as
we’ve been told? Or has good science been junked for Green politics? SUNDAY
investigates claims that evidence has been suppressed by some scientists suggesting
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these so-called thilocenes of the sea are not endangered at all. Recreational and sports
dive fishermen say that while they strongly support protecting the Grey Nurse Shark,
they’re being unfairly locked out of new marine parks and other prime fishing areas at
least in part because of scientific claims suggesting there are now as few as 400 Grey
Nurse left along the entire East Coast of Australia. To prove their case there’s
thousands of Grey Nurse sharks out there, they’ve taken SUNDAY to the secret spots
where they say these beautiful animals are thriving – locations they are refusing to
disclose to Fisheries scientists because they fear these areas too will be closed off from
fishing. The now retired State Upper House MP Dr Jon Jenkins, a highly qualified
scientist himself, believes someone in NSW Fisheries chose to sit on a second scientific
survey of Grey Nurse shark numbers done in August 2003. He used the Parliamentary
Order for Papers in 2005 to demand Fisheries hand over any studies, reviews or
reports on the shark’s numbers but he says it wasn’t until late last year, when he
insisted the data existed, that the Parliament was finally given the evidence. Jenkins
believes someone did not want the public and policy-makers to know about this
evidence which he believes undermines the published data that Fisheries scientists are
now using to justify expensive research and to also justify restrictions on fishing worth
many millions of dollars. “They just trashed the science that didn’t support their point
of view,” Jenkins says. But Chief Fisheries Scientist Dr Steve Kennelly defends his
scientists, denying the data was suppressed and saying it could not be used to count
Grey Nurse numbers because it was inadequate to be statistically valid…..It’s a highstakes debate because one of the fundamental basis’, for founding marine parks up and
down NSW’ coastline was to protect the Grey Nurse shark. Economic analyses have
costed the effects of fishing closures as being disastrous for the NSW economy. What Dr
Jenkins argues is that such measures should be based on rigorous objective science.
“Somewhere along the line, a deliberate or an accidental fraud has been perpetrated
here. The science is absolutely clear that these documents clearly indicated that there
were more than 500 sharks out there and yet it has been withheld and not only has it
been withheld it has been suppressed from both the public, the scientific community and
the Parliament.”
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Comment: The latest science received and communicated about the population status of
grey nurse sharks along the east coast of Australia purports approximately 1500
individual sharks exist in this region (Cardno Ecology Lab 2010). It is generally
accepted that the numbers required for a self sustaining population are >5000
individuals (Bradshaw et al. 2008).
When considering the low rate of increase grey nurse sharks incur as a consequence of
their life history traits, the argument about 500 or 1500 individuals becomes redundant
when a population is below self–sustaining rates. When faced with necessary task of
communicating science in the past, the government has been cautious and subsequently
affected stakeholder views. This is particularly evident in NSW where past scientific
results have ended in closures to historical fishing grounds with associated socioeconomic effects.
Coffs Coast Advocate, 2 December 2010: “New Fears. Fishers protest further bans
around Fish Rock aimed at protecting endangered grey nurse shark species. The
recreational fishers oppose NSW Fisheries’ plans to implement a ‘fishing closure’ in
the area, citing they do not hook grey nurse sharks. Thirty rock and beach anglers also
affected by the proposed closure, gathered at the Smoky Cape lighthouse to protest
against the lockout”. “The proposed fishing lockout has nothing to do with grey nurse
sharks but simply a move to secure Green preferences at the next State election. NSW
Fisheries had put forward two options, both restricting further fishing in the area,
based on studies that grey nurse sharks trail lures at Fish Rock…. Fish Rock and
nearby Green Island were declared as critical habitat for the sharks in November 2002,
resulting in fishing and diving regulations…. State Government Minister Steve Whan
said despite those restrictions, grey nurse sharks were hooked by fishers…. Fish Rock
recorded the second highest number of grey nurse sharks on the east coast in a census
of the species earlier this year….the North Coast Environment Council said real
protection was well overdue….Recreational anglers claim they do not target the sharks
but if you put a fillet or live bait in front of them they will take it.”
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Daily Telegraph, 19 November 2010: “The three year dispute over one of the state’s
best diving and fishing spots has recreational fishers squaring off with conservationists
once more. The war of words has erupted again over the State Government’s plan to
extend fishing restriction zones around Fish Rock and Green Island off South West
Rock’s…A spokesman said the fishers were not against conservation and had outlined a
third option because the Government had failed to take into account the economic and
social impact on the region….recent research indicated sharks are still being
hooked….with baited lines and this is having a significant impact on their low stocks.”
Comment: Three months later following the highly publicised rally, the proposed
increased protection around the Fish Rock and Green Island was altered.
“New fishing arrangements for Fish Rock and Green Island announced January 28,
2011: Minister for Primary Industries, Steve Whan, today announced that fishing will
continue at Fish Rock and Green Island, however some changes to the fishing
arrangements have been introduced to provide increased protection for the critically
endangered grey nurse shark population. Minister Whan said the review into the fishing
arrangements at Fish Rock and Green Island is now complete and changes will be
introduced. “We have listened to the community and stakeholders and are implementing
a balanced solution,” Minister Whan said. “The previous fishing rules at Fish Rock and
Green Island that were in place since 2002 permitted the use of bait and wire trace
directly over grey nurse shark aggregations provided vessels were not anchored or
moored.” “The new arrangements will see restrictions introduced for medium and high
risk fishing methods including bait fishing and jigging.” “Spinning and trolling with
artificial fly or lure will continue to be permitted.” “Commercial fishing will not be
affected by the changes.” Minister Whan said the NSW Government will continue to
work with fishers and the local community to ensure the changes have minimal impact
on the local economy. “I have instructed I&I NSW to make the necessary arrangements
for an additional Fish Aggregating Device near Fish Rock,” Minister Whan said. “The
changes represent a balanced and informed approach to improving protection for grey
nurse sharks while recognising the significant social and economic values of Fish Rock
and Green Island to recreational and commercial fishers, the diving industry, and
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associated local businesses.” “Fish Rock is one of the most significant and iconic grey
nurse shark aggregation sites on the east coast of Australia and these new
arrangements will reduce accidental injuries and deaths.”(NSW Industry and
Investment 2010).
Comment: While the science is telling (even if at first considered inappropriate), it
remains uncertain whether progress to protect the critically endangered east coast
population of grey nurse sharks around important fishing grounds will be made in the
near future. For inshore species such as the grey nurse shark, finding adequate
conservation measures that balance with the economics of industry and government
policy continues to be an ongoing challenge. Achieving conservation outcomes that are
successful in this area are important to ensuring that grey nurse shark populations
remain along the coastal fringes of the three national jurisdictions assessed during this
study.
Non-Government Organisations (NGOs)
Bogus Grey Nurse Sharks Claims Quashed: Response to SUNDAY Program Channel
Nine TV, 9am, 25th March, 2007. “ Claims of bogus population counts for Grey Nurse
Sharks have been labelled as unsubstantiated by the National Parks Association of NSW
(NPA). "Our Grey Nurse Sharks remain at serious risk of imminent extinction along the
east Australian coast," said Nicky Hammond, Marine Program Manager of NPA.
"Population counts and modelling for this harmless shark have been conducted using
credible scientific practice and support that less than 500 sharks remain. Claims on this
week's SUNDAY program on Channel Nine of cover ups, fraud and buried scientific
findings make for interesting viewing. However, the reality is less 'X files' than this.
Survey information that wasn't released by scientists didn't reach the minimum
resighting requirements for the population modelling to be scientifically valid.
Therefore it was of no use. The simple fact remains that NSW is about to lose this
amazing creature from our oceans forever. The thousands of Australians calling for the
Grey Nurse Sharks to be given a fighting chance at survival would be delighted if
hidden groups of sharks were playing hide and seek with the scientists," continued Ms
Hammond. “NPA challenges those doubting current population counts to publish a
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peer reviewed paper which rigorously challenges the clear evidence we currently have
that shark numbers are at critical levels. We cannot ignore the plight of a dying species
on opinion alone. The real threat of extinction for the Grey Nurse Shark is supported by
the NSW Scientific Committee's recommendation in January this year that the Grey
Nurse Shark's threatened species listing be increased from 'endangered' to 'critically
endangered' under the NSW Threatened Species Conservation Act 1995. The Australian
Government has already listed the Grey Nurse Shark as 'critically endangered' under
their Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). We
know Grey Nurse Sharks can move quickly between their key aggregation sites so
sharks seen in one area can be sighted hundreds of kilometres away only days later.
This, and the movement of sharks between deep and shallow waters, can result in
misleading beliefs about separate populations. NPA is currently seeking the animals' 16
key aggregation sites be fully protected as marine sanctuaries, to protect our remaining
sharks from the key threat of accidental hooking at these sites. These sanctuaries will
add to the growing NSW sanctuaries network to safeguard NSW marine life and
fisheries. Such sanctuaries are internationally recommended by scientists to ensure
ecosystem based management of our oceans. They have been shown to provide benefits
to tourism, the economy and fish stocks. It's time people stopped stalling, and start
acting to save these amazing sharks," concluded Ms Hammond.
In 1998, Humane Society International (HIS) submitted a nomination to have beach
meshing recognised as a “Key Threatening Process” in Schedule 3 of the Endangered
Species Protection Act 1992. The Endangered Species Scientific Committee (who
advises the Federal Minister for Environment) disputed the claim by HSI that beach
meshing is unselective stating ‘demersal gillnets are highly selective, such that a
difference of 1.25cm (in mesh size) can have a profound effect on the species and size
of shark captured.’ However, the fact that such a high number of non-target animals die
in the nets was considered testimony to the contrary by HSI (HSI 2010).
9th December 2010: “Humane Society International has today repeated its call for the
shark nets on NSW’s coast to be removed following the death of a critically endangered
grey nurse shark in the nets off Bondi Beach. A recent census of critically endangered
east coast population of the grey nurse shark found that whilst numbers appear to be
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stable, the grey nurse shark remains on a knife-edge, with every single individual vital
for the future of this species. “Sydney’s shark nets pose an unacceptable risk to our
marine life. The death of harmless sharks, such as the critically endangered grey nurse,
in shark nets threatens all other conservation efforts underway to save this species and
we are therefore calling for the shark nets to be removed. Effort must be made to
urgently address and reduce the continued pressure on the grey nurse shark from
fishing and capture in shark nets, the key risks to the species. Better identification and
protection of the grey nurse shark’s critical habitat – the species feeding and breeding
areas - is also vital.”(HSI 2010).
Non Government organisations such as the National Parks Association of NSW, the
Humane Society International - Australia and Sharklife South Africa, continue to
provide the counter balance in the ongoing battle to provide adequate protection
measures for grey nurse sharks. The expectations of the community, informed
sustainable fishing practices and the socio-economic implications of implementing
marine protected areas that exclude these fishing activities is a process that may benefit
from alternative arrangements that were incentive driven.

166

